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ANCHORING SYSTEM FOR A ROOF PANEL
SYSTEM

The present invention 1s a divisional application of U.S.
patent application Ser. No. 12/783,653 filed May 20, 2010,
which 1 turn claims priority on U.S. Provisional Patent
Application Ser. No. 61/183,728 filed Jun. 3, 2009, which 1s
tully incorporated herein.

The present invention relates to an improved anchoring,
system for use with a roof panel system to provide resistance
to wind uplift forces. In particular, the improved anchoring
system 1s used to join adjacent roof panels 1n a standing seam
rool configuration. Furthermore, the improved anchoring
system can optionally be used as part of a solar roof system to
collect energy from components of the roof system.

BACKGROUND OF THE INVENTION

Wind upliit 1s an important consideration in the design of
roofing systems, especially panel roof systems. Several areas
on a roofing surface can have distinct wind uplift require-
ments as compared to other areas on a rool system. For
instance, the corner regions and edge regions of roofing sys-
tems are generally exposed to greater wind upliit forces than
other regions of a roofing surface; however, this 1s not always
the situation. Likewise, snow accumulation on the roof sur-
face 1s most often not uniform, resulting 1n greater roof loads
at eave edges, valleys, and headwall conditions; however, this
1s not always the situation.

Several types of anchoring systems have been designed to
address the wind uplift requirements of paneled roofing sys-
tems. One such anchoring system 1s disclosed 1n U.S. Pat. No.
4,649,684, which 1s incorporated herein by reference. The
684 patent discloses a panel system for joining adjacent
panels which uses a plurality of spaced-apart bent metal clips
that are aligned along the standing wall portions of adjacent
panels to ailix the panels to a building substructure. The *684
patent discloses that first and second panels that include
flanges are connected together by a specially designed
anchoring clip. The base of the anchoring clip includes a pair
ol spaced apart raised portions and an opening 1n the base that
1s positioned between the raised portions. The anchoring clip
includes a wall that has a lip extending therefrom. The upper
surface of the lip and the raised portions are disclosed as lying
in substantially the same plane. The top of the wall includes a
plurality of tabs or projections that lie 1n a plane substantially
parallel with the bottom of the base of the anchoring clip. The
anchoring clips are designed to be connected at a spaced apart
relation to one another on a sub-structure. The tabs or projec-
tions on the top of the wall of the anchoring clip are mserted
into a groove in the flange portion of adjacently positioned
roofing panels. A batten cap or cover 1s then snapped over the
grooved portion of the roof panels so as to secure the ends of
the roof panels to the anchoring clip.

Another type of anchoring system 1s disclosed 1n U.S. Pat.
No. 6,354,045, which 1s incorporated herein by reference.
This anchoring system 1s disclosed as being an improvement
over the anchoring system as disclosed in the >684 patent. The
045 patent discloses that the roof panels that are used with
the anchoring system include a horizontal channel section
bounded on opposing edges by a pair of side flanges. This roof
panel configuration 1s similar to that disclosed in the *684
patent. The anchoring clip includes a pair of oppositely
extending base tlanges and a pair of oppositely extending top
flanges. The base flanges and top tlanges are positioned along
a vertical web or wall member. Each of the top flanges is
adapted to be received in the channel of panels. A cap member
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2

or batten cap 1s used to secure the roof panels to the anchoring
clips. The anchoring clip can optionally include a pair of

oppositely extending shelf members, one on each side of the
vertical web or wall member, so that each shelf member 1s
positioned below the top flanges and 1s designed to bear the
weight of the roof panels when the roof panel 1s deflected and
acts to limit deflection of the panel side wall.

Although the rootf panel systems disclosed in U.S. Pat. Nos.
4,649,684 and 6,354,045 have improved the uplift resistance
of the metal roof panels installed on various roof systems,
there 1s a continued need to improve such uplift resistance,
especially 1n regions that are prone to high wind velocities
(e.g., coastal regions subjected to hurricanes, etc.)

Roof systems are more and more being used to collect
energy for conversion mnto electricity and/or for heating pur-
poses. One common arrangement 1s to place heat absorbing
materials on the roof system and then run flmid lines on the
roof systems to transier heat from the heat absorbing materi-
als to fluid flowing through the lines. The heat fluid can then
be used to heat a potable water supply, preheat fluid for
industrial applications, heat a building, heat a swimming
pool, generate electricity, etc. Although such heat accumulat-
ing systems are becoming more common, such systems are
generally unsightly, difficult, and time consuming to install
due to the materials needed to be connected to a roofing
system and the housing that 1s required. Further, the solar
thermal energy collectors most commonly require attachment
of hardware onto or penetrating through the roofing system,
thus introducing the risk of a failed roof system and may
nullify the roofing system warranty.

Metal roof systems are commonly installed on commercial
and government buildings. As commercial and government
organizations have continued to push for alternative energy
sources, the demand to install energy efficient and energy
collecting roof systems has increased. As such, the demand
has continued to rapidly increase for metal roof systems on
commercial and government buildings that can be used to
collect energy.

In view of the current state of the art of anchoring clips,
there 1s a continuing need for an anchoring system that 1s
simple and easy to use, has improved wind up-lift resistance

and can optionally be used with heat accumulating roof sys-
tems.

SUMMARY OF THE INVENTION

The present invention 1s directed to an improved anchoring
system, and more particularly to an improved roofing panel
system that includes the use of an improved anchoring system
that has improved wind upliit resistance for siding and/or
roofing panels. The roofing system of the present invention
includes a plurality of roofing and/or siding panels and a
novel anchoring system that includes an improved anchoring
clip and/or an improved cap member. The anchoring system
can also optionally include a secondary sealing system. Each
of the roofing and/or siding panels generally include at least
one side flange. When the roofing and/or siding panels
include two side flanges, the roofing and/or siding panels has
a generally U-shaped profile; however, this 1s not required. An
upper end of each side flange may be pre-bent to at least
partially conform to a profile of a portion of an anchoring clip;
however, this 1s not required. When one or more portions of a
side flange are pre-bent, such pre-bending facilitates in the
positioning ol the roofing and/or siding panels relative to the
anchoring clip when nstalling the roofing and/or siding pan-
els on a building or other type of structure. The improved
anchoring clip of the present invention includes at least one
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base flange and a top flange portion. The one or more base
flanges and the top flange portion are positioned along a
vertical wall member of the anchoring clip. The vertical wall
member can be formed of one or more pieces. When the
vertical wall member 1s formed of more than one piece, gen-
crally two base flanges are used; however, this 1s not required.
The vertical wall member can be generally planar along 1t
length; however, this 1s not required. The vertical wall can be
connected to one or more base flanges and/or top tlanges of
the top flange portion at a perpendicular angle or a non-
perpendicular angle. The top flange portion 1s generally posi-
tioned at some distance vertically above the one or more base
flanges when the base flange 1s secured to the roof substrate.
The top tlange portion includes one or more top flanges. The
one or more top tlanges are adapted to engage with a top
portion of a side flange of a roofing and/or siding panel. The
two top tlanges are generally oriented 1n the same plane and
are spaced equal distances above the one or more base
flanges; however, this 1s not required. At least one base flange
1s adapted to fasten the anchoring clip to the substructure of a
root system. Each of the cap members 1s designed to facilitate
in securing the side tlange of a roofing and/or siding panel to
an anchoring clip. Each of the cap members typically include
side walls that facilitate 1n retaining a side flange of the
roofing and/or siding panel on the a top tlange and/or vertical
wall member of the anchoring clip. This connection arrange-
ment for the roofing and/or siding panels results 1n no direct
fastening of the roofing and/or siding panels to the substruc-
ture of a roof system so that relative movement of one or more
of the roofing and/or siding panels 1s permitted. The top
flange portion of the anchoring clip 1s designed to at least
partially bear the weight of the roofing and/or siding panels.

In one non-limiting embodiment of the invention, the top
flange portion of the anchoring clip can be optionally detach-
ably connected to the vertical wall member of the anchoring
clip. In such a non-limiting arrangement, the anchoring clip 1s
one non-limiting type of multi-piece system. In such an
arrangement, the one or more base tlanges can be connected
to the roof substrate prior to the top flange portion being
connected to the top portion of the vertical wall member of the
anchoring clip. As can be appreciated, many diflerent con-
nection arrangements can be used to connect the top tlange
portion to the top portion of the vertical wall member of the
anchoring clip (e.g., adhesive, solder, weld, tongue and
groove configuration, threaded connection, rivet, screw, clip,
snap-lock configuration, etc.). In one non-limiting aspect of
the invention, the top portion of the vertical wall member of
the anchoring clip includes one or more grooves or slots. The
base portion of the top flange portion can include a cavity
which includes one or more grooves slots that are designed to
mate with the one or more grooves or slots 1n the top portion
of the vertical wall member so that the top tlange portion can
be connected to the wall member. As can be appreciated the
slot and cavity arrangement described above can be reversed.
In one non-limiting configuration, the one or more groove or
slots 1n the cavity of the top tlange portion and the one or more
grooves or slots on the top portion of the vertical wall member
are designed so that the top tlange portion can be slid onto the
top portion of the vertical wall member. In such an arrange-
ment, the top flange portion can be connected to the vertical
wall member after the one or more base tlanges are connected
to the roof substrate. In another non-limiting configuration,
the width of the vertical wall member can be the same as,
greater than or less than the longitudinal length of the top
flange portion. When the width of the vertical wall member 1s
less than the longitudinal length of the top tlange portion, the
top tlange portion can be designed to span between two ver-
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tical wall members that are spaced apart from one another.
Such an arrangement can be used to save on matenal cost
without substantially sacrificing the structural integrity and
strength of the anchoring clip.

In another and/or alternative non-limiting embodiment of
the mvention, the top tlange portion of the anchoring clip
includes a pair of flanges. The orientation of the tlanges to one
another 1s non-limiting. In one non-limiting arrangement, the
two flanges extend vertically upward from the vertical wall
member of the anchoring clip. In one non-limiting configu-
ration, the two flanges extend vertically upward from the
vertical wall member 1n a plane that1s generally parallel to the
vertical wall member, are spaced apart {from one another, and
are generally parallel to one another. Such a configuration
creates a generally U-shaped profile. Such a U-shaped profile
forms a cavity between the two flanges. The spacing between
the flanges can be constant or vary along the length of the
flanges. The height of the flanges 1s non-limiting. Generally,
the shape, thickness and height of the two flanges are the
same; however, this 1s not required. As can be appreciated,
other configurations and profiles of the two flanges can be
used on the anchoring clip (e.g., one or more of the tflanges
extend laterally outwardly so as to lie 1n a non-parallel plane
to the wall member, one or more of the flanges extend laterally
outwardly so as to lie 1n a non-parallel plane to the wall
member and non-parallel to one another, etc.). The top tlange
portion can be formed of one or more pieces. The top tlange
portion can be integrally formed with the vertical wall mem-
ber of the anchoring clip, or be separable from the vertical
wall member.

In still another and/or alternative non-limiting embodiment
of the invention, the anchoring clip includes one or more base
flanges, a vertical wall member and a top flange portion. The
anchoring clip can be formed of one or more matenals (e.g.,
metal, plastic, composite materials, wood, ceramic, etc.). In
one non-limiting aspect of the invention, the anchoring clip
includes a single base flange; however, 1t can be appreciated
that the anchoring clip can include two base tlanges extending
laterally from the bottom portion of the vertical wall member.
The one or more base flanges are designed to be connected to
a rool substrate 1n a variety of ways (e.g., nail, screw, rnvet,
adhesive, bolt and nut, etc.). The length, thickness and shape
ol the one or more base flanges 1s non-limiting. The one or
more base flanges are designed to be connected generally
perpendicular to the vertical wall member; however, this 1s
not required. The one or more base flanges can include one or
more openings to facilitate in the connection of the one or
more base tlanges to the roof substrate; however, this 1s not
required. As can be appreciated, the term roof substrate 1s not
limited to the structural framing of a roof (e.g., roof frame,
beams, etc.), but includes any structure on the roof to which
the base flange of the anchoring clip can be connected (e.g,
pre-existing roof surface, wood decking, rigid board 1nsula-
tion, metal decking, etc.). The length, thickness and shape of
the vertical wall member 1s non-limiting. The vertical wall
member can be formed of one or more pieces. The vertical
wall member can be integrally formed with the one or more
base tlanges and/or top flange portion, or be separable from
the one or more base flanges and/or top flange portion. The
top tlange portion can be formed of one or more pieces. In one
non-limiting configuration, the one or more base flanges and
vertical wall member of the anchoring clip are a single
extruded component and the top flange portion 1s separate
another extruded component. In another non-limiting con-
figuration, the one or more base tlanges, vertical wall mem-
ber, and top flange portion of the anchoring clip are a single
extruded component. As can be appreciated, one or more
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portions of the anchoring clip can be formed by a process
other than an extrusion process (e.g., casting, cutting, stamp-
ing, roll forming, cold bending, etc.). In another non-limiting
configuration, the anchoring clip can be a multi-piece clip
wherein the top flange, vertical wall member and/or base
flanges are divided down the vertical middle of the anchoring
clip. In on arrangement, the anchoring clip 1s formed of two
halves that are connected together when the roof system 1s
installed on a roof substrate.

In yet another and/or alternative non-limiting embodiment
of the invention, the anchoring clip can optionally include one
or more shelf flanges extending at least partially outwardly
from one or both sides of the vertical wall member. The one or
more shelf flanges can be connected to, be 1n contact with, or
be spaced form the vertical wall member. When one or more
ol the shelf flanges are spaced from the vertical wall member,
such shelf flanges are generally connected to one or more of
the base flanges; however, this 1s not required. In one non-
limiting configuration, the one or more shelf flanges lie 1n a
plane that1s generally perpendicular to the vertical wall mem-
ber; however, this 1s not required. When two or more shelf
flanges are used, the shellf members generally lie 1n the same
parallel plane and/or are positioned at the same height loca-
tion along the length of the vertical wall member; however,
this 1s notrequired. The shape, thickness and length of the one
or more shelf flanges are not limiting. In one non-limiting
configuration, the shape, thickness and length of the shelf
flanges are the same; however, this 1s not required. The one or
more shelf flanges, when used, are positioned below the top
flange portion and above the one or more base tlanges of the
anchoring clip. The one or more shelf flanges are designed to
at least partially bear the weight of roof panels when the
roofing and/or siding panels are deflected; however 1t will be
appreciated that the one or more shelf flanges can also or
alternatively act to limit deflection of the roofing and/or sid-
ing panels.

In still yet another and/or alternative non-limiting embodi-
ment of the mnvention, the cap member or batten cap 1s
designed to facilitate 1n maintaining and/or connecting a rooi-
ing and/or siding panel to the anchoring clip. The cap member
can be designed to maintain and/or connect a roofing and/or
siding panel to the top flange portion and/or vertical wall
member of the anchoring clip. Th cap member 1s also or
alternatively used to form a weather prootf seal (e.g., water
prool, etc.) between the two adjacent positioned roof panel
flanges and the anchoring clip. One or ore sealants can option-
ally be used to partially or fully form the weather proof seal.
Generally, the cap member 15 used to facilitate in maintaining
and/or connecting two side flanges of two roofing and/or
siding panel to the anchoring clip wherein one side tlange of
a {irst roofing and/or s1ding panel 1s positioned on one side of
the anchoring clip and another side tlange of a second roofing,
and/or s1ding panel that 1s positioned on the other side of the
anchoring clip. The cap member generally includes a top
portion and two legs that extend downwardly from the top
portion. The top portion and legs have an 1nside surface that
can form an 1nside cavity of the cap member. The cap member
1s generally a single piece component; however, this 1s not
required. The cap member can be an extruded component;
however, 1t can be appreciated that the cap member can be
formed by processes other than an extrusion process (e.g.,
stamping, cutting, casting, molding, roll forming, etc.). The
cap member can be formed of one or more matenals (e.g.,
metal, plastic, composite materials, wood, ceramic, etc.). The
cap member can include an indented portion at or near the
bottom portion on one or both legs; however, this 1s not
required. The one or more indented portions, when used, are
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designed to 1) facilitate 1n securing the cap member to the top
flange portion of the anchoring clip when the roof panels are
positioned on the top flange portion, 2) facilitate n the
removal of the cap member from the top tlange portion of the
anchoring clip, and/or 3) facilitate in the water tight sealing of
one or more rooling and/or siding panels to the anchoring
clip. As can be appreciated, the indented portion can have
other or additional functions. The configuration of the
indented portions 1s non-limiting. A one or more bonding
arrangements (e.g., adhesive, weld, solder, melted connec-
tion, rivet, screw, bolt, staple, etc.) and/or sealing arrange-
ments (e.g., sealing ring, sealing compound, etc.) can be used
with the cap member to 1) facilitate 1n securing the cap
member to the top flange portion of the anchoring clip when
the roof panels are positioned on the top tlange portion and/or
2) Tacilitate 1n the water tight sealing of one or more roofing
and/or siding panels to th anchoring clip. As can be appreci-
ated, the bonding arrangement can also function as a sealing
arrangement; however, this 1s not required. In one non-limait-
ing configuration, one or more inside surfaces of the legs
and/or top portion of the cap member includes a bonding
and/or sealing arrangement. For instance a rubber or plastic
sealing ring or strip can be positioned on one or more nside
surfaces of one or more of the legs and/or top portion of the
cap member. Alternatively or additionally, a liquid or semi-
liquid sealant/bonding agent can be positioned 1) on one or
more inside surfaces of one or more of the legs and/or top
portion of the cap member, 11) at the end of one or more of the
legs of the cap member, and/or 111) on the outer surface of one
or more of the legs at or near the bottom portion of the one or
more legs of the cap member. In one non-limiting arrange-
ment, one or more sealing and/or bonding arrangements are
pre-applied 1n the cavity of the cap member prior to the cap
member being connected to the anchoring clip; however, this
1s not required. In another non-limiting arrangement, one or
more sealing and/or bonding arrangements are applied to the
cap member after the cap member 1s at least partially con-
nected to the anchoring clip; however, this 1s not required. In
still another non-limiting arrangement, one or more sealing
and/or bonding arrangements are pre-applied in the cavity of
the cap member prior to the cap member being connected to
the anchoring clip and one or more sealing and/or bonding
arrangements are applied to the cap member after the cap
member 1s at least partially connected to the anchoring clip;
however, this 1s not required. As can be appreciated, one or
more sealing and/or bonding arrangements can be applied to
the region of the roof panels that overly at least a portion of the
top flange portion o the anchoring clip prior to connecting the
cap member to the anchoring clip; however, this 1s not
required.

In still yet another and/or alternative non-limiting embodi-
ment of the invention, the cap member or batten cap can be
designed to allow the flow of flmd (e.g., liquid, gas, etc.) on
and/or through the cap member. In many regions, roof sys-
tems are used to collect energy so as to use such energy to
heat/cool a building or other type of structure and/or to gen-
erate electricity. The fluid channel 1n the cap member can be
used to collect energy by enabling tluid to flow through the
fluid channel and be heated by the sun and/or ambient tem-
peratures. The heated fluid can then be transported to an
energy collection system that 1s well known in the art to use
the heated fluid to heat/cool a building or other type of struc-
ture and/or to generate electricity (e.g., heat exchanger, pool
heater, heat pump for heating/cooling a building, etc.). In
prior art roofing systems of this type, fluid tubes needed to be
inserted on the surface and/or under the roofing panels so as to
convey the heated fluid from the roof system to a desired
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location. The use and 1nstallation of such tubing was ditficult
to 1nstall, time consuming to install, and undesirable to look
at. The cap members of the present invention are designed to
overcome all of these past problems. In one non-limiting
embodiment of the invention, the cap member 1s designed to
enable tluid to flow 1) above the top portion of the cap mem-
ber, 2) in a cap member channel located on top of the top
portion of the cap member, 3) 1n a cap member channel
located below the top portion of the cap member, 4) 1n a
channel that 1s formed between at least a portion of the inside
surface of the cap member and at least a portion of the anchor-
ing clip and/or roofing and/or siding panels, 5) through a fluid
tube or conduit that can be connected to the bottom surface
cap member, and/or 6) through a fluid tube or conduit that can
be connected to the top surface of the cap member. Arrange-
ments 2-5 are designed to hide from view the tubing and/or
conduit used to convey the heated fluid. Arrangements 1 and
6 are designed to form or secure tubing and/or conduit 1n an
orderly and simple arrangement to the top surface of the cap
member. As can be appreciated, many different configura-
tions of the cap member can be used to accomplish arrange-
ments 1-6 set forth above. In one non-limiting configuration,
the cap member 1includes a fluid channel that 1s fully or par-
tially positioned 1n the cavity of the cap member. The tluid
channel can be formed anywhere 1n the cavity of the cap
member. In one non-limiting arrangement, the tluid channel
1s at least partially formed by the mner surface of one or more
of the cap member legs and/or by the 1inner surface of the top
portion of the cap member. The size and/or shape of the fluid
channel 1s non-limiting. The cross-sectional s1ze and/or shape
of the fluid channel can be constant or vary along the length of
the channel. The fluid channel generally has an opening at
both ends of the cap member; however, this 1s not required.
The fluid channel can include one or more access openings
between the two ends of the cap member; however, this 1s not
required. The fluid channel can include an adapter arrange-
ment that 1s designed to be 1nserted into or receive a comple-
mentary adapter arrangement on an adjacently positioned cap
member and/or to a fluid tube and/or fluid conduit; however,
this 1s not required. Such an adapter arrangement, when used,
can facilitate 1n fluidly connecting together adjacently posi-
tioned cap members and/or connecting the fluid channel 1n
the cap member to other tubing and/or fluid conduit. In
another non-limiting arrangement, the tluid channel 1s spaced
from the inner surface of one or more of the cap member legs
and/or from the inner surface of the top portion of the cap
member. In such an arrangement, the cavity of the cap mem-
ber can include a clip or other type of connection arrangement
(e.g., clasp, adhesive, solder, weld, clamp, etc.) used to con-
nect a tube or other type of fluid conduit at least partially in the
cavity of the cap member. Alternatively, a fluid channel can be
at least partially formed in the cavity wherein the fluid chan-
nel 1s spaced from the mner surface of one or more of the cap
member legs and/or from the inner surface of the top portion
ol the cap member by one or more legs. The size and/or shape
of the tluid channel 1s non-limiting. The cross-sectional size
and/or shape of the fluid channel can be constant or vary along
the length of the channel. The fluid channel generally has an
opening at both ends of the cap member; however, this 1s not
required. The fluid channel can include one or more access
openings between the two ends of the cap member; however,
this 1s not required. The fluid channel can include an adapter
arrangement that 1s designed to be inserted 1nto or receive a
complementary adapter arrangement on an adjacently posi-
tioned cap member and/or to a fluid tube and/or fluid conduat;
however, this 1s not required. Such an adapter arrangement,
when used, can facilitate 1n fluidly connecting together adja-
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cently positioned cap members and/or connecting the tluid
channel 1n the cap member to other tubing and/or fluid con-
duit. In another non-limiting configuration, the cap member
includes a fluid channel that 1s positioned outside the cavity of
the cap member. The fluid channel can be formed anywhere
outside of the cavity ol the cap member. For example, the fluid
channel can be positioned on the outside surface of one or
more of the cap member legs and/or on the outer surface of the
top portion of the cap member. In one non-limiting arrange-
ment, the tluid channel 1s at least partially formed by the
outside surface of one or more of the cap member legs and/or
by the outside surface of the top portion of the cap member.
The size and/or shape of the fluid channel 1s non-limiting. The
cross-sectional size and/or shape of the fluid channel can be
constant or vary along the length of the channel. The tluid
channel generally has an opening at both ends of the cap
member; however, this 1s not required. The fluid channel can
include one or more access openings between the two ends of
the cap member; however, this 1s not required. The fluid
channel can include an adapter arrangement that 1s designed
to be inserted into or receive a complementary adapter
arrangement on an adjacently positioned cap member and/or
to a fluud tube and/or fluid conduit; however, this 1s not
required. Such an adapter arrangement, when used, can facili-
tate 1n flmdly connecting together adjacently positioned cap
members and/or connecting the fluid channel 1n the cap mem-
ber to other tubing and/or fluid conduit. In another non-
limiting arrangement, the flud channel 1s spaced from the
outside surface of one or more of the cap member legs and/or
from the outside surface of the top portion of the cap member.
In such an arrangement, the cavity of the cap member can
include a clip or other type of connection arrangement (e.g.,
clasp, adhesive, solder, weld, clamp, etc.) used to connect a
tube or other type of fluid conduit at least partially to the
outside surface of the cap member. Alternatively, a fluid chan-
nel can be at least partially spaced from the outside surface of
one or more of the cap member legs and/or from the outside
surface of the top portion of the cap member by one or more
legs. The size and/or shape of the fluid channel 1s non-limait-
ing. The cross-sectional size and/or shape of the fluid channel
can be constant or vary along the length of the channel. The
fluid channel generally has an opening at both ends of the cap
member; however, this 1s not required. The fluid channel can
include one or more access openings between the two ends of
the cap member; however, this 1s not required. The fluid
channel can include an adapter arrangement that 1s designed
to be inserted into or receive a complementary adapter
arrangement on an adjacently positioned cap member and/or
to a fluud tube and/or fluid conduit; however, this 1s not
required. Such an adapter arrangement, when used, can facili-
tate 1n flmdly connecting together adjacently positioned cap
members and/or connecting the fluid channel in the cap mem-
ber to other tubing and/or fluid conduit. As can be appreci-
ated, the cap member can include and/or form more than one
fluid channel. For example, one or more tluid channels can be
included on the outside surface of the cap member and/or
within the cavity of the cap member. The fluid that flows
through the one or more fluid channels can be pumped, flow
by gravity and/or thermally siphoned.

In another and/or alternative non-limiting embodiment of
the mvention, the roofing and/or siding panels and/or the cap
member can include a color and/or coating which facilitates
in the collection of heat on the roof system. For example, the
cap member and/or roofing and/or siding panel can be dark
colored so as to absorb heat for sunlight and heat up the cap
member and/or roofing and/or siding panel. The heated cap
member and/or roofing and/or siding panel can then transier
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heat to the fluid flowing through one or more fluid channels on
the outside surface of the cap member and/or within the cavity
of the cap member; however, this i1s not required. As can be
appreciated, the color of the can be a light color for the roofing
and/or siding panels and/or the cap member. In another non-
limiting example, the top surface of the roofing and/or siding
panels can include a retlective coating to maintain a relatively
cool temperature of the roofing/siding system, and the cap
member can be colored and/or coated with a material that
absorbs radiation so as to facilitate 1in the heating of the fluid
flowing through one or more of the fluid channels; however,
this 1s not required.

In still another and/or alternative non-limiting embodiment
of the mvention, a locking crown 1s provided to facilitate 1n
securing the roofing and/or siding panels to the anchoring
clip. The locking crown can be designed to extend along the
tull length of the anchoring clip and/or roof panel or only
along a portion of the length of the anchoring clip and/or roof
panel. The locking crown includes a body portion, atleast one
leg, and optionally an intermediate extender. The one or more
legs of the locking crown are generally positioned at or close
to a side edge of the body portion. In one non-limiting con-
figuration, the locking crown 1s provided with two legs posi-
tioned at or near the two sides of the locking crown. At least
a portion of the legs extend downwardly from the body por-
tion. When the locking crown includes two legs, the legs can
have the same or different shape, length, and/or thickness. In
addition, when the locking crown includes two legs, the legs,
along one or more portions of the length of the legs can be
spaced equally apart, slope toward one another, or slope away
from one another. The one or more legs are designed to at least
partially retain and/or clamp a portion of the side flange of the
roofing and/or siding panel between the one or more legs and
the top flange portion of the anchoring clip when the locking,
crown 1s mserted onto the top tlange portion of the anchoring
clip. The intermediate extender, when used, 1s generally posi-
tioned between the two sides of the body portion of the
locking crown.

The intermediate portion extends down-
wardly from the bottom surface of the body portion. The
intermediate portion 1s designed to be at least partially
inserted between the two tlanges of the top flange portion of
the anchoring clip when the locking crown 1s placed on the
top flange portion of the anchoring clip. In one non-limiting
arrangement, the intermediate extender 1s designed to at least
partially bend an end portion of the side flange of a roofing
and/or siding panel 1nto the region between the two tlanges of
the top tlange portion of the anchoring clip as the locking
crown 1s mserted onto the top tlange portion of the anchoring
clip; however, this 1s not required. The end portion of the
intermediate extender of the locking crown can include one or
more sloped surfaces to facilitate 1n the bending of the end
portion of the side flange; however, this 1s not required. In one
non-limiting configuration, the end portion of the intermedi-
ate extender includes two sloped surfaces so as to facilitate 1n
the bending of two end portions of two side flanges of a
roofing and/or siding panel that are positioned on both sides
ol the anchoring clip. In such a configuration, the end portion
can be shaped similar to an arrow; however, the end portion
can have other configurations. The end portion of the inter-
mediate extender can also be sized and shaped such that once
the end portion 1s mserted into the top flange portion of the
anchoring clip, the end portion causes the end portion of at
least one of the side flanges of the roofing and/or siding
flanges to bend at least partially into the space between the
two tlanges of the top tlange portion and also cause the end
portion to be at least partially locked 1nto the region between
the two tlanges. Such an arrangement results 1n one or both
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side flanges of the roofing and/or siding panels and the lock-
ing crown being secured to the anchoring clip. The end por-
tion of the intermediate extender and the spacing between the
two tlanges on the top flange portion of the anchoring clip can
be selected such that the end portion of the intermediate
extender can be properly mnserted between the two flanges
when the locking crown 1s 1nserted on the anchoring clip. In
one non-limiting arrangement, the difference between the
spacing between the two flanges of the top flange portion of
the anchoring clip and the widest portion of the end portion of
the intermediate extender that 1s positioned between the two
flanges of the top flange portion 1s equal to or greater than two
times the thickness of the end portion of the side tlanges of the
roofing and/or siding panels that are positioned on or adjacent
to the anchoring clip. Such a spacing allow the end portion of
the intermediate extender to be inserted between the two
flanges and also to clamp the end portions of the side flanges
of the roofing and/or siding panels between the end portion of
the intermediate extender and the two flanges of the top flange
portion of the anchoring clip. In one non-limiting arrange-
ment, the difference between the spacing between the two
flanges of the top tlange portion of the anchoring clip and the
widest portion of the end portion of the intermediate extender
that 1s positioned between the two tlanges of the top tlange
portion 1s about 2.1-30 times the thickness of the end portion
of the side flanges of the roofing and/or siding panels that are
positioned on or adjacent to the anchoring clip. In another
non-limiting arrangement, the difference between the spac-
ing between the two flanges of the top flange portion of the
anchoring clip and the widest portion of the end portion of the
intermediate extender that i1s positioned between the two
flanges of the top flange portion 1s about 3-20 times the
thickness of the end portion of the side flanges of the roofing
and/or siding panels that are positioned on or adjacent to the
anchoring clip. In still another non-limiting arrangement, the
difference between the spacing between the two tlanges of the
top tlange portion of the anchoring clip and the widest portion
of the end portion of the intermediate extender that 1s posi-
tioned between the two tlanges of the top flange portion 1s
about 3-10 times the thickness of the end portion of the side
flanges of the roofing and/or siding panels that are positioned
on or adjacent to the anchoring clip. The intermediate
extender can include one or more teeth and/or gripping
arrangements that can be used to maintain the locking crown
in position on the anchoring clip and/or side flanges. Such
teeth and/or gripping arrangements can be designed to engage
one or more portions of the side flanges a) after the interme-
diate extender has been inserted between the side flanges
and/or b) when the locking crown moves to disengage from
the anchoring clip an/or side flanges. During high wind con-
ditions, the roof panel may tend to be uplifted off of the roof
substrate. When such an action occurs, the side panels may
attempt to raise upwardly and attempt to push the locking
crown upwardly. The intermediate extender can be designed
to imnhibit or prevent any or excessive upward movement of the
locking crown, thereby facilitating in maintaining the roof
panels on a roof substrate. Such resistance to wind upliit can
be accomplished on flat and/or sloped roof surfaces.

In yet another and/or alternative non-limiting embodiment
of the invention, the locking crown can optionally a) include
one or more fluid channels, b) have one or more fluid tubes or
fluid conduits connected to the locking crown, ¢) and/or the
locking crown can be used 1n conjunction with the cap mem-
ber, anchoring clip, sealing and/or bonding agents, and/or one
or more roofing and/or siding panels to form one or more fluid
channels. The function and use of the one or more fluid
channels 1s generally the same as the one or more fluid chan-
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nels that are connected to and/or partially or fully formed by
the cap member as discussed above. The size and/or shape of
the one or more fluid channels 1s non-limiting. The locking
crown can include one or more adapter arrangements that are
designed to fluidly connect together adjacently positioned
locking crowns; however, this 1s not required. The configu-
ration of the adapter arrangements, when used, are generally
the same as the adapter arrangements that can optionally be
used with the cap members, as discussed above. The si1ze and
configuration of the adapter arrangements, when used, are
non-limiting.

The anchoring clip of the present invention has several
advantages over prior art anchoring clips. One non-limiting
advantage of the anchoring clip 1s that by utilizing an anchor-
ing clip formed of two of more components, such that one
section (e.g., the top flange portion, etc.) can slide into and
interlock with another section (e.g., the vertical wall member,
etc.), the design of a roof system for wind upliit resistance
may be optimized beyond the means currently available. One
limitation of the anchoring clip illustrated in the 045 patent is
that the improved wind upliit resistance 1s achieved by creat-
ing a continuous anchoring clip over the full cross section
when continuous anchoring of only a portion of the cross
section may be necessary. This limitation of the anchoring
clip can render the use of such anchoring clip non-cost effec-
tive. Currently, individual and discreet anchoring clips must
be placed at locations at which there 1s a supporting deck or
sub frame (for instance every 60 inches on center). When such
roofing sub framing members are not provided 1n a pattern as
required for the roofing system (for instance the roofing panel
may require attachments every 43 inches on center), a con-
tinuous extruded full cross section member may be provided
by the anchoring clip illustrated 1in the 045 patent. The
anchoring clip of the present invention allows for a partial
cross-section of the anchoring clip (the base tlange and wall
member of the anchoring clip) to be utilized 1n a continuous
fashion to span the roof sub-framing supports, while the top
flange portion of the anchoring clip can be utilized 1n discreet
segmented lengths (e.g., located every 43 inches on center
immediately above the continuous base portion, etc.). The
anchoring clip of the present invention thus allows for amore
economical means of providing an 1deal and project-specific
wind uplift resistance.

The configuration of the anchoring clip of the 0435 patent
requires that the anchoring clip be used as a continuous
anchoring clip of a full cross sectional area as a means to
provide improved wind uplift resistance as compared to dis-
creet individual and segmented anchor clips. The anchoring
clip of the present invention, when formed of two or more
components, can allow for a continuous top flange portion to
continuously engage the roofing panel flanges, while only
discreet segmented lengths of the wall member and base
flange of the anchoring clip can be used to provide a suitable
attachment to the roof sub-framing or decking elements. Such
an advantage conserves material cost thereby making the
anchoring clip of the present invention more economical to
use.

The roofing and/or siding system of the present invention
can include the use of a locking crown that can be used to
facilitate 1n securing one or more of the roofing and/or siding
panels to the anchoring clip, thereby enhancing the wind
uplift resistance of the roofing and/or siding panels. The lock-
ing crown can also be used to improve the rigidity and
strength of the roofing and/or siding system.

The anchoring clip 1n combination with a cap member
and/or locking crown of the present invention can be used to
facilitate in the mtegration of an active solar thermal energy
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collection system on a roof system. A modified cap member
and/or locking crown can be used to allow for fluid flow 1n
and/or on cap member and/or locking crown so as to collect
energy for use in an active solar thermal energy collection
system. The improved cap member and/or locking crown can
be formed from traditional means (e.g, a sheet metal cold
formed shape of umiform thickness, etc.), or a specialized
extruded shape, or a combination of both. The improved cap
member and/or locking crown can have a *“closed” cross
section—that 1s a cross section that cannot be formed from
bending a sheet of uniform thickness metal. Such an
improved cap member and/or locking crown can include an
internal chamber along the full length of the cap member
and/or locking crown; however, this 1s not required. When the
improved cap member and/or locking crown 1s an extruded
component, the internal chamber can be configured to share a
portion ol metal that 1s exposed to the exterior environment,
thus would be contiguous with the remainder of the cap
member and/or locking crown; however, this 1s not required.
By passing a fluid through one or more fluid channels 1n
and/or the cap member and/or locking crown, the heat energy
of the sun can be conducted through the cap member and/or
locking crown and be absorbed by/transferred into the fluid
flow 1n the one or more fluid channels. As can be appreciated,
heat in the fluid can be transterred to the cap member and/or
locking crown and then to the roof panels and/or ambient
environment. The heated fluid can be circulated back to a
collector pipe and pumped through a traditional heat
exchanger which can be used to heat potable water used by
the occupants of the building and/or be used for some other or
additional reason (e.g., heat pump to heat or cool a home,
heating a pool, etc.). This method of solar thermal energy
collection 1s novel and advantageous because it 1s aestheti-
cally unobtrusive to the building exterior—the “collector
plates” and “fluid tubes™ of traditional solar thermal energy
collection systems are better organized and/or hidden by the
cap member and/or locking crown; however, the use of the
cap members and/or locking crowns of the present invention
cause little or no visible variation to the appearance of the
standing seam roof whereas the “collector plates” and “tluid
tubes™ of traditional solar thermal energy collection systems
impair the look of a roof system. The integrated solar thermal
energy collector created by the cap member and/or locking
crown of the present invention has an additional advantage 1n
that the cap member and/or locking crown adds very little
extra weight to the roof surface as compared to “collector
plates” and “fluid tubes™ of traditional solar thermal energy
collection systems. The integrated solar thermal energy col-
lector created by the cap member and/or locking crown of the
present invention does not alter the building’s seismic
response frequency, nor requires any structural upgrades, as
compared to other stand alone rooftop mounted dedicated
solar thermal collector panels. The itegrated solar thermal
energy collector created by the cap member and/or locking
crown of the present invention can be used to retrofit roof
systems without having to fully remove previously installed
paneled roof systems. The integrated solar thermal energy
collector created by the cap member and/or locking crown of
the present invention does not impair the roof system perfor-
mance, and can enhance the roof system performance. The
integrated solar thermal energy collector created by the cap
member and/or locking crown of the present invention can be
later activated without significant modifications to the roof
system.

The roofing and/or siding system of the present invention
can 1nclude the use of an active selective coating system for
the roofing and/or siding system; however, this i1s not
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required. Coatings currently used for roof systems are
designed as “cool colors”—the pigments are specifically
selected and formulated to reflect up to about 50%, typically
up to about 60%, more typically up to about 70%, even more
typically up to about 80%, and still even more typically up to
about 90% of all solar heat gain back into the atmosphere.
This 1s generally beneficial as 1t greatly reduces the energy
requirements for the building. Universal use of cool color roof
coatings are a detriment to the efficiency of active solar ther-
mal collector systems since the solar thermal collection
devices are most effective when absorbing the maximum heat
from the sun. The “active selective” coating system of the
present invention can be designed to use “cool color” pig-
ments on the exposed roof panel elements to reflect a signifi-
cant amount of heat gain away from the main roof surface area
while using “warm color” pigments on the cap members so
the cap members can absorb a majority of the heat energy
directed onto the cap members; however, this 1s not required.
For example, the “warm color” pigments on the cap members,
when used, can be designed to readily absorb certain types of
radiation (e.g., IR radiation, etc.); however, this 1s not
required. Because pigments selectively reflect or absorb light
from primarily the non-visible infra-red spectrum, the “warm
color” pigments that are used on the cap members can be
selected so that there 1s no noticeable difference in the visible
color of the cap members and the roofing and/or siding pan-
els. For example, the roofing and/or siding panels can have a
white pigment that reflects a large portion of the radiation so
as to form a “‘cool roof” and the cap members can include a
white pigment that absorbs certain types of radiation so that
the fluid passing on and/or through the cap member 1s heated
by the absorbed radiation. However, since the pigments of the
roofing and/or siding panels and the cap members are both
white, the color of the roofing and/or siding panels and the cap
members to the human eye would be the same or very similar,
thus, preserving the aesthetics of the roofing and/or siding,
system.

The anchoring clip of the present invention may be utilized
to construct the roofing and/or siding system in a sequence
that 1s not currently possible, which can further improve the
wind uplift resistance of the roofing and/or siding system.
Currently, roofing and/or siding panels are installed 1n a
sequence limited to: 1) placing a first roofing and/or siding
panel with side flange on the roof or siding, 2) installing the
anchoring clip to the roof or siding substrate, 3) engaging the
anchoring clip with the side flange of the first roofing and/or
siding panel, 4) install second panel with a side flange on the
roof or siding, 5) engaging the anchoring clip with the side
flange of the second roofing and/or siding panel, and 6) plac-
ing the cap member over the two flange portions to secure the
two roofing and/or siding panels to the anchoring clip. The
anchoring clip of the present invention allows for a new
installation sequence which will make possible a new and
improved means for engaging the flanges of the two adjacent
roofing and/or siding panels to the anchoring clip of the
present imnvention. One non-limiting new method 1s as fol-
lows: 1) placing the first panel on the roof or side of a building
or other type of structure, 2) installing the base portion of the
anchoring clip to the roof or siding substrate of a building or
other type of structure such that the side flange of the first
panel engages or 1s positioned closely adjacent to the vertical
wall member of the anchoring clip, 3) installing the second
panel with 1ts side flange engaging or positioned closely
adjacent to the vertical wall member of the anchoring clip, 4)
install the top flange portion of the anchoring clip on the top
portion of the vertical wall member by sliding the top tlange
portion onto the top portion of the vertical wall member so
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that the top flange portion engages the groove 1n the side
flanges of the two roof panels, and 5) placing the cap member
over the two flange portions to secure the roof panels to the
anchoring clip of the present invention. Another non-limiting
new method 1s as follows: 1) placing the first panel on the roof
or side of a building or other type of structure, 2) installing the
base portion of the anchoring clip to the roof or siding sub-
strate of a building or other type of structure such that the side
flange of the first panel engages or 1s positioned closely adja-
cent to the vertical wall member of the anchoring clip, 3)
installing the second panel with 1ts side flange engaging or
positioned closely adjacent to the vertical wall member of the
anchoring clip, 4) install the locking crown on the top flange
portion of the anchoring clip so as to cause a portion of the end
of the side flanges of the two roofing and/or siding panels to
bend toward and/or into a space between the two flanges of
the top flange portion of the anchoring clip, and 5) placing the
cap member over the two flange portions and the locking
crown so as to secure the roof panels to the anchoring clip of
the present invention. Still another non-limiting new method
1s as follows: 1) placing the first panel on the roof or side of a
building or other type of structure, 2) installing the base
portion of the anchoring clip to the roof or siding substrate of
a building or other type of structure such that the side flange
of the first panel engages or 1s positioned closely adjacent to
the vertical wall member of the anchoring clip, 3) installing
the second panel with 1ts side flange engaging or positioned
closely adjacent to the vertical wall member of the anchoring
clip, 4) install the locking crown on the top tlange portion of
the anchoring clip so as to cause a portion of the end of the
side flanges of the two roofing and/or siding panels to bend
toward and/or 1nto a space between the two flanges of the top
flange portion of the anchoring clip and thereby cause an end
portion of an intermediate extender of the locking crown to be
locked 1n the space between the two flanges of the top flange
portion by one or both of the bend ends of the side flanges, and
5) placing the cap member over the two flange portions and
the locking crown so as to secure the roof panels to the
anchoring clip of the present invention. As can be appreciated
for each of the new methods set forth above, the anchoring
clip can be secured to the roof and/or siding substrate prior to
placing the first panel on the roof and/or side of a building or
other type of structure. As can also be appreciated, the cap
member and/or locking crown can include and/or form one or
more fluid channels, and/or one or more fluid tubes or fluid
conduits can be connected to the cap member and/or locking
crown. The locking crown can be used to improve the roof
system strength by retaining in place the panel top flanges,
thereby limiting the lateral spread of the panel vertical ele-
ments, resulting 1n 1impeding a very common failure mode,
namely (when experiencing wind uplift conditions) the roof
panel top flanges slipping off of the top flange elements of the
anchoring clip.

One non-limiting object of the present invention 1s to pro-
vide an improved anchoring system for a paneled roofing
and/or siding system.

Another non-limiting object of the present invention 1s to
provide an improved anchoring system for a paneled roofing
and/or siding system that 1s more economical to use.

Still another non-limiting object of the present invention 1s
to provide an improved anchoring system for a paneled rooi-
ing and/or siding system that simplifies the 1nstallation of a
paneled roofing and/or siding system.

Yet another non-limiting object of the present invention 1s
to provide an improved anchoring system for a paneled rooi-
ing and/or siding system that 1s formed of multiple compo-
nents that can be easily connected together.
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Still yet another non-limiting object of the present mven-
tion 1s to provide an improved anchoring system for a paneled
roofing and/or siding system that can form part of an active
solar thermal energy collection system on a roof system.

Another non-limiting object of the present invention 1s to
provide an improved anchoring system for a paneled roofing,
and/or s1ding system that includes the use of active selective
coatings

Still another non-limiting object of the present invention 1s
to provide an improved anchoring system for a paneled rooi-
ing and/or siding system that allows for customized connec-
tion of the roofing panels to a roof substrate.

Yet another non-limiting object of the present invention 1s
to provide an improved anchoring system for a paneled rooi-
ing and/or siding system that includes the use of an improved
cap member that includes and/or at least partially forms one
or more tluid channels.

Still yet another non-limiting object of the present mven-
tion 1s to provide an improved anchoring system for a paneled
roofing and/or siding system that includes the use of an
improved cap member that enables one or more tubes or flud
conduits to be connected to the cap member.

Another non-limiting object of the present invention 1s to
provide an improved anchoring system for a paneled roofing,
and/or siding system that includes the use of a locking crown
that includes and/or at least partially forms one or more fluid
channels.

Still another non-limiting object of the present invention 1s
to provide an improved anchoring system for a paneled rooi-
ing and/or siding system that includes the use of a locking
crown that enables one or more tubes or tluid conduits to be
connected to the cap member.

Yet another non-limiting object of the present invention 1s
to provide an improved anchoring system for a paneled rooi-
ing and/or siding system that includes the use of a locking
crown that increases the strength and/or rigidity of the roofing
and/or siding system and/or increases the wind uplift resis-
tance of the roofing and/or siding system.

Still yet another non-limiting object of the present mven-
tion 1s to provide an improved anchoring system for a paneled
roofing and/or siding system that includes the use of a locking
crown that facilitates 1n locking one or more of the roofing
and/or siding panels to the anchoring clip.

These and other objects and advantages will become appar-

ent to those skilled 1n the art upon reading and following the
description taken together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference may now be made to the drawings which illus-
trate various non-limiting embodiments that the invention
may take in physical form and 1n certain parts and arrange-
ment of parts wherein:

FIG. 1 1s a top elevation view of a portion of a roofing
system 1n accordance with the present invention;

FIG. 2 1s a cross-sectional view along line 2-2 of FIG. 1;

FIGS. 3A-3H 1s a non-limiting method of installing the
roofing system 1n accordance with the present invention on a
roof substrate;

FIG. 4 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified locking crown in accordance with the
present invention;

FIG. 5 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1n accordance with the
present invention;
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FIG. 6 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1n accordance with the

present invention;

FIG. 7 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1n accordance with the
present invention;

FIG. 8 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1n accordance with the
present invention;

FIG. 9 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1in accordance with the
present invention;

FIG. 10 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member and two piece anchoring
clip 1n accordance with the present invention;

FIG. 11 1s an exploded view of the two piece anchoring clip
illustrated 1n FIG. 10;

FIG. 12 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1n accordance with the
present invention; and.

FIG. 13 1s a cross-sectional view similar to FIG. 2 and
illustrates a modified cap member 1in accordance with the
present invention.

L]

DETAILED DESCRIPTION OF THE
NON-LIMITING EMBODIMENTS

Referring now to the drawings wherein the showings are
for the purpose of illustrating preferred embodiments of the
invention only and not for the purpose of limiting same, FIG.
1 illustrates a roofing system that includes the novel anchor-
ing arrangement of the present invention. Although the mnven-
tion will be described with particular reference to roofing
systems, 1t will be appreciated that the anchoring arrange-
ments of the present invention can be used with siding sys-
tems, floor systems, and other types of panel attachment
systems.

Referring again to FIG. 1, there 1s 1llustrated a panel roof
system 100 that 1s secured to a roof substrate R. The roof
system 1ncludes a plurality of roof panels 110, 120, 130 that
are secured to the roof substrate by an anchoring system that
includes an anchoring clip 200, a cap member 300 and option-
ally a locking crown 400. Although only three roof panels are
illustrated, it can be appreciated that more than three roof
panels can be 1nstalled on the roof substrate. A sealing and/or
bonding arrangement can optionally be used to facilitate in
securing two or more of the components of the roof system
together and/or to form a water tight seal between two or more
of the roof system components. FIG. 1 illustrates that the cap
member 1s designed to enable fluid F (e.g., water, water-
antifreeze solution, etc.) to circulate through the roof system
as illustrated by the arrows. The fluid generally has a viscosity
that 1s within about 35% of the viscosity of water so that the
fluid can easily flow through the roof system. The fluid can
optionally include one or more temperature modifying agents
that lowers the freezing point temperature of the fluid and/or
raises the boiling point temperature of the fluid. The fluid can
also or alternatively optionally include one or more anti-
corroding agents, coloring agents, and/or anti-microbial
agents. The fluid flowing through the roof system can be used
to heat and/or cool other systems (e.g., swimming pool heater,
heat pump for a building, etc.) and/or can be converted into
energy (e.g., electric energy, etc.).

The materials used to form the roof panels and anchoring
system are non-limiting. Generally the roof panels and
anchoring system are formed of a metal material. The roof
panels and/or one or more components of the anchoring sys-
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tem can optionally include one or more coatings that can be
used to function as a sealant, function as a bonding agent,
function as a coloring agent, function as a heat absorber/
reflector, function as UV protector, function as a corrosion
resistant agent, and/or function as a microorganism inhibitor.

Referring now to FIG. 2, there 1s illustrated a cross-sec-
tional view of one non-limiting arrangement of the anchoring,
system of the present invention. As illustrated 1n FI1G. 2, the
anchoring clip 200 includes a base tlange 210, a vertical wall
member 220, a top tlange portion 230 and a shelf flange
arrangement 250. The anchoring clip can be formed of one or
more materials (e.g., metal, plastic, composite materials,
wood, ceramic, etc.).

The anchoring clip 1s illustrated as including a single base
flange 210; however, 1t can be appreciated that the anchoring
clip can include two base flanges extending laterally from the
bottom portion 222 of the vertical wall member 220. The base
flange can be connected to aroof substrate in a variety of ways
(e.g., nail, screw, rivet, adhesive, bolt and nut, etc.). As 1llus-
trated 1n FIG. 2, two bolts 212 are used to secure the base
flange to the top of the roof substrate; however, 1t can be
appreciated that more than or less than two bolts can be used.
As adhesive, not shown, can optionally be used alone or in
combination with the bolts and/or other attachment arrange-
ments (e.g., nail, screw, tack, rivet, etc.) to secure the base
flange to the roofl substrate. The base flange can include
preformed openings 214 for the bolts as best 1llustrated in
FIG. 3B; however, this 1s not required. The length, thickness
and shape of the base flange 1s non-limiting. The base flange
1s 1llustrated as being connected generally perpendicular to
the vertical wall member; however, this 1s not required.

The vertical wall member 1s i1llustrated as being a flat and
planar component; however, this 1s not required. As can be
appreciated, the length, thickness and shape of the vertical
wall member 1s non-limiting. The vertical wall member 1s
illustrated as being integrally formed with the base flange;
however, 1t can be appreciated that the base flange and the
vertical wall member can be separately formed components
that are later connected together. The vertical wall member 1s
illustrated as being formed of a single piece; however, this 1s
not required (e.g., two piece unit along vertical length; top
portion and bottom portion that are connected together, etc.).

The top tlange portion 230 1s 1llustrated as being integrally
tormed with the top of the vertical wall member; however, 1t
will be appreciated that the top flange portion can be a sepa-
rate component as illustrated in FIGS. 10 and 11, as described
in more detail below. The tlanges 232, 234 of the top flange
portion 230 are 1llustrated as being spaced apart and extend-
ing upwardly. A flange cavity 236 i1s formed by the two spaced
apart flanges. The two flanges have an inner surface 238, 240
that face one another and which generally lie 1n a parallel
plane to one another and to the vertical wall member; how-
ever, 1t can be appreciated that the mnner surface of the one or
both flange can slant toward or away from the inner surface of
the other flange. The flange cavity has a generally U-shaped
profile; however, the flange cavity can have other profiles. As
can be appreciated, the orientation of flanges on the top flange
portion 1s non-limiting. For instance, one or more of the
flanges could extend laterally outwardly so as to lie in a
non-parallel plane to the wall member when the top flange
portion 1s connected to the wall member. As illustrated in FIG.
2, the upper end of the two flanges 1s illustrated as being
generally rounded; however, this 1s not required. The thick-
ness of the two tlanges along the longitudinal length of the
flanges 1s 1llustrated as being non-constant; however, this 1s
not required. The flanges are illustrated as being thicker at the
base of the flange and becoming thinner at the top end of the
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flange. The rate thickness reduction along the longitudinal
length of the flanges can be constant or varied. The outer
surfaces of the flanges are 1llustrated as being angles toward
one another; however, 1t can be appreciated that the outer
surface of one or both flanges can be parallel to the 1nner
surface of the flange, extend straight upwardly along the
central axis of the anchoring clip, or angle outwardly from the
other flange. The base 242 of the top flange portion 1s 1llus-
trated as sloping upwardly and outwardly from the plane of
the vertical wall member or central axis of the anchoring clip
and the outer surface of the two flanges 1s 1llustrated as slop-
ing toward the plane of the vertical wall member or central
axis of the anchoring clip. As can be appreciated, one or more
portions of the base of the top flange portion can slope down-
wardly upwardly and outwardly from the plane of the vertical
wall member or central axis of the anchoring clip or be extend
outwardly at a perpendicular angle to the vertical wall mem-
ber. In any of the these configurations of the top tlange por-
tion, the side flanges of the roof panels that are positioned
adjacent to the outer surface of the top flange portion gener-
ally follow the profile of the outer surface of the top flange
portion; however, this 1s not required. The spacing between
the two flanges 1s non-limiting. The spacing between the
flanges can be constant or vary along the length of the tflanges.
The height of the two flanges 1s non-limiting. Generally the
shape, thickness and height of the two flanges are the same as
illustrated 1n FIG. 2; however, this 1s not required.

The anchoring clip 200 can optionally 1include shelf flange
arrangement 250. As illustrated in FIG. 2, the shell flange
arrangement 1ncludes two shelf flanges 252, 254. The two
shelf flanges are illustrated as extending outwardly from the
vertical wall member. As illustrated in FIG. 2, the shelf
flanges lies 1n a plane that 1s generally perpendicular to the
vertical wall member; however, this 1s not required. The top
surface of the shelf flanges are 1llustrated as lying 1n the same
plane; however, this 1s not required. The shape, thickness and
length of the shelf flanges are not limiting. As illustrated 1n
FIG. 2, the shape, thickness and length of shelf tlanges are the
same; however, this 1s not required. The shelf flanges are
positioned below the top flange portion 230 and above the
base tlange 210. As 1llustrated 1n FIG. 2, the shelf flanges are
designed to at least partially bear the weight of roof panels
120, 130 when the roof panels are deflected; however 1t will
be appreciated that the shelf flanges can also act to limit
deflection of the roof panels. The two shelf flanges are 1llus-
trated as being integrally formed on the vertical wall member;
however, it can be appreciated that one or both of the shelf
flanges can be individual pieces that have been subsequently
connected (e.g, welded, soldered, bolted, etc.) to the vertical
wall member. As can also be appreciated, one or both of the
shelf tlanges can be spaced from the vertical wall member. In
such an arrangement, one or both of the shelf flanges can be
integrally formed with or connected to the base flange or be
spaced from the base flange and the vertical web member.

The side flanges 122, 132 of roof panels 120, 130 are
illustrated as having a profile that 1s similar to or matches the
outer profile of one or more portions of the anchoring clip
(e.g., region above the shelf flanges, region above the base
flange, etc.). This profile of the side flange can be partially or
tully preformed prior to the side flange being connected to the
anchoring clip; however, this 1s not required. As illustrated 1n
FIGS. 3A-3E, the side flanges of roof panels 120, 130 are
illustrated as being preformed to closely match the outer
profile of the upper portion of the anchoring clip 200. As
illustrated in FIGS. 2-3E, the side flange has a lower portion
123, 133 that 1s generally flat and planar which closely
matches the flat and planar outer surface of the vertical wall
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member. The upper portion of the side flange includes an
outward sloping portion 124, 134 which transitions mto an
inwardly sloping portion 125, 1335 so as to closely match the
outer surface profile of the upper tlange portion of the anchor-
ing clip. The ends 126, 136 of the sides flanges are curved
turther inwardly so as to partially overlap the top ends of
flanges 232, 234. The curvature of ends 126, 136 1s generally
selected such that the ends lie 1n the same plane or slope
downwardly into cavity 236. As 1llustrated in FIGS. 3B-3FE,
the curvature of ends 126, 136 1s selected such that the ends
are sloping downwardly 1nto cavity 236. The bottom portion
127, 137 of roof panels 120, 130 1s generally flat; however,
many different surface profiles (e.g., ribbed, etc.) can be used.
The bottom portion of the roof panels 1s i1llustrated as being
generally perpendicular to the lower portion of the side
flange; however, this 1s not required. The roof panels are
illustrated as including a curved transition 128, 138 between
the bottom portion and the lower portion of the side flange;
however, this 1s not required. As illustrated 1n FIG. 2, at least
a portion of the lower surface of the bottom portion of the roof
panels can rest on or be positioned closely adjacent (e.g.,
slightly spaced above) a shelf tlange 252, 254 on the anchor-
ing clip; however, this 1s not required.

The anchoring clip system can optionally include a locking,
crown 400. The locking crown can be used as a substitute for
the cap member 300, or be used 1n conjunction with the cap
member. Locking crown 400 1s an optional component, thus
can be eliminated from the anchoring clip arrangement as
illustrated 1n FIG. 10. The locking crown 1s designed to facili-
tate 1n securing the two side flanges 122, 132 of the roof
panels to the top flange portion of the anchoring clip so as to
improve the wind uplift resistance of the anchoring system.
The locking crown also can be used to provide added strength
and rigidity to the anchoring system so as to improve the wind
uplift resistance o the anchoring system. The material used to
form the locking crown i1s non-limiting. The locking crown
can be formed of one or more pieces. As illustrated in FIG. 2,
the locking crown 1s a one piece component. Such a one piece
component can be cast, extruded, stamped, cut or the like. The
locking crown includes a main body 402 and two legs 404,
406 extending downwardly from the main body. The two legs
are positioned at or closely adjacent to each side of the main
body. The shape, size and length of the two legs 1s non-
limiting. As illustrated 1n FI1G. 2, the shape, size and length of
the two legs 1s about the same; however, this 1s not required.
The thickness of the two legs 1s 1llustrated as decreasing along
the length of the legs; however, this 1s not required. The main
body of the locking crown 1s 1llustrated as being greater than
the maximum thickness of the two legs; however, this 1s not
required. The two legs 404, 406 are illustrated as sloping apart
from one another such that the distance between the two legs
nearer to the main body 1s less than the distance between the
two legs at the end of the legs. As can be appreciated, the
sloping of one or more of the legs 1s not required. For instance,
the mside face of the two legs can be generally parallel to one
another along the length of the legs or slope toward one
another; however, this 1s not required. The sloping angle can
vary or be constant along the length of the legs. As 1llustrated
in FI1G. 2, the sloping angle 1s generally constant along the
length of the two legs. The configuration of the locking crown
1s such that as the locking crown 1s inserted onto the top flange
portion of the anchoring clip, the end of the legs of the locking,
crown are positioned near to the outer surface of the flanges
232, 234. The relative positioning of the legs of the locking
crown to the outer surface of the tlanges 232, 234 15 generally
selected so as to maintain and/or clamp the top portion of the
side tlanges 122, 132 between the locking crown and the two
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flanges. As illustrated 1n FIG. 2, the two legs 404, 406 are
configured so that the end of the legs approach the outer
surface of the flanges 232, 234 as the locking crown 1s placed
on the anchoring clip. As can be appreciated, the two legs 404,
406 can be configured so that the end of the legs maintain a
constant distance from the outer surface of the flanges 232,
234 or move farther away from the outer surface of the flanges
as the locking crown 1s placed on the anchoring clip. In the
configuration of the locking crown illustrated 1n FIG. 2, the
ends of legs 404, 406 clamp a portion of side flanges 122, 132
to the outer surface of flanges 232, 234 when the locking
crown 1s fully positioned on the anchoring clip. The smallest
spacing between the inner surface of legs 404, 406 and the
outer surface of tlanges 232, 234 when the locking crown 1s
tully positioned on the anchoring clip 1s generally about 0-5
times the thickness of the material used to form the side tlange
that 1s positioned on the top flange portion of the anchoring
clip. In another non-limiting configuration, the smallest spac-
ing between the 1nner surface of legs 404, 406 and the outer
surface of flanges 232, 234 when the locking crown 1s fully
positioned on the anchoring clip 1s generally about 0-3 times
the thickness of the material used to form the side flange that
1s positioned on the top flange portion of the anchoring clip. In
still another non-limiting configuration, the smallest spacing
between the inner surface of legs 404, 406 and the outer
surface of flanges 232, 234 when the locking crown 1s fully
positioned on the anchoring clip 1s generally about 0-2 times
the thickness of the material used to form the side flange that
1s positioned on the top flange portion of the anchoring clip.
As 1llustrated 1n FIG. 2, the smallest spacing between the
inner surface of legs 404, 406 and the outer surface of flanges
232, 234 when the locking crown 1s fully positioned on the
anchormg clip 1s generally about 0.1-1 times the thickness of
the material used to form the side flange that 1s positioned on
the top flange portion of the anchoring clip.

The locking crown 1s also illustrated as including an inter-
mediate extender 408 that 1s positioned between the two legs
of the locking crown and extends downwardly from the main
body 402. The length, size, and shape of the intermediate
extender 1s non-limiting. The intermediate extender includes
an end 410 that has a front sloped section. As can be appre-
ciated, the front sloped section 1s optional. The sloped sec-
tion, when used, can have one or more sloped sides. End 410
1s connected to a leg 412. The portion of end 410 that is
connected to leg 412 1s 1llustrated as having a width that 1s
greater than the leg; however, this 1s not required. Such an
arrangement forms a notch cavity 411 that 1s positioned
between a portion of the bottom surface of the main body 402
and the upper surface of end 410. As will be described in more
detail below, the notch cavity can be used to secure the lock-
ing crown in position by use of one or more of the side flanges
of the roof panels. The width of end 410 1s illustrated as
narrowing along the length of the end such that the top of end
410 has a width that 1s less than the width of the end connected
to leg 412; however, this 1s not required. The reduction in
width of end 410 1s illustrated in FIG. 2 as being generally
constant and has the general shape of an arrow head; however,
this 1s not required. When end 410 1s designed to include one
or more sloped sides, the one or more sloped sides can be used
to a) facilitate 1n 1mserting end 410 through and at least par-
tially past the top ends of side flanges 122, 132, and/or b)
cause one or both of the top ends of side flanges 122,132 to be
bent 1nto cavity 236 as the locking crown 1s mserted on the
anchoring clip; however, this 1s not required. As illustrated 1n
FIG. 2, end 410 1s mserted past the top ends of side flanges
122, 132 when the locking crown 1s fully inserted onto the
anchoring clip and the top ends of side flanges 122, 132 are
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positioned closely adjacent to the outer surface of leg 412. As
1s evident from FIG. 2, the spacing between the top ends of
side flanges 122, 132 1s less than the maximum width of end
410, thus the top ends of side flanges 122, 132 inhibit or
prevent the locking crown from being removed from the
anchoring clip once end 410 has been 1nserted past the top
ends of side flanges 122, 132. In such an arrangement, the
locking of the locking crown to the anchoring clip facilitates
in securing the slide flanges to the anchoring clip, thereby
improving the wind uplift resistance of the roofing panels. As
can be appreciated, the mtermediate extender can include
other or additional configurations (e.g., oval end, polygonal
end, etc.) and/or features (e.g., slots, ribs, grooves, notches,
ctc.) that can be used to 1) a) facilitate in nserting end 410
through and at least partially past the top ends of side flanges
122, 132, 11) cause one or both of the top ends of side flanges
122, 132 to be bent into cavity 236 as the locking crown 1s
inserted on the anchoring clip, and/or 111) inhibit or prevent the
locking crown from being removed from the anchoring clip
once end 410 has been inserted past the top ends of side
flanges 122,132, FI1G. 2 illustrates that the width of cavity 236
1s greater than the maximum width of end 410 so that end 410
can be mserted 1into cavity 236; however, 1t can be appreciated
that the width of cavity 236 can be about the same as the
maximum width of end 410. As can be appreciated, once the
locking crown 1s inserted onto the anchoring clip, one or both
legs of the locking crown can be bent toward the top flange
portion of the anchoring clip; however, this 1s not required.

Although not 1illustrated in FIG. 2, one or more bonding
and/or sealing arrangements can be used to seal and/or secure
1) one or more side flanges of the panels to the anchoring clip,
2) one or more side tlanges of the panels to the locking crown,
and/or 3) the locking crown to the anchoring clip.

The cap member 300 1s illustrated 1n FIG. 2 as being
inserted over the locking crown 400 and the top flange portion
of the anchoring clip. As mentioned above, the anchoring clip
can be used 1n conjunction with the locking crown or be used
without the locking crown. The cap member 1s designed to 1)
tacilitate 1n securing the side flanges of the roof panels to the
anchoring clip, 2) facilitate 1n securing the locking crown,
when used, to the anchoring clip, and 3) cover and/or seal the
top portion of the side flanges, top tlange portion of the
anchoring clip, and optionally the locking crown so as to
inhibit or prevent fluids (e.g., rain, etc.) from entering
between the side flanges and tlowing on to the roof substrate.
The matenal used to form the cap member 1s non-limiting.
The cap member can be formed of one or more pieces. As
illustrated 1n FIG. 2, the cap member 1s a one piece compo-
nent. Such a one piece component can be cast, extruded,
stamped, cut or the like. The cap member 1ncludes a top
portion 302 and two legs 304, 306 extending downwardly
from the top portion. As 1llustrated 1n FIG. 2, each of the legs
includes a section that slopes or otherwise extends mnwardly
so that the spacing between the two legs narrows along the
length of the two legs. This narrowing portion 1s designed to
facilitate 1n securing the cap member to the top tlange portion
of the anchoring clip. The narrowing portion on one or both of
the legs can be partially or fully preformed, or be bent or
otherwise conformed to shape during the securing of the cap
member to the anchoring clip. As illustrated in FIG. 2, the
spacing of the lower section of the legs that 1s located beneath
the top flange portion of the anchoring clip 1s narrower than
the width of the top flange portion. Such dimension of the cap
member and the top flange portion are designed to facilitate in
maintaining the cap member on the anchoring clip after the
cap member has been inserted onto the another clip. As also
illustrated in FIG. 2, once the cap member has been inserted

10

15

20

25

30

35

40

45

50

55

60

65

22

onto the anchoring clip, the cap member limits the movement
of the locking crown, when used, so as to maintain the locking
crown on the anchoring clip. The lower section of the cap
member 1s also 1llustrated as maintaining the side flanges of
the roof panels on or neat the vertical wall member of the
anchoring clip.

One or more bonding and/or sealing arrangements can be
used to seal and/or secure 1) the cal member to one or more
side flanges of the roof panels, 2) the cap member to the
locking crown, and/or 3) cap member to the anchoring clip.
As 1llustrated 1n FIG. 2, there 1s a sealing and/or bonding
agent 500 that 1s positioned between legs 304, 306 and side
flanges 122, 132. The sealing and/or bonding agent may be a
sealing ring, elastomer sealing compound, etc. The sealing
and/or bonding agent generally 1s pre-applied to the cap
member and/or side flanges prior to the cap member being
connected to the anchoring clip; however, this 1s not required.
As can be appreciated, sealing and/or bonding agents can be
applied 1n other or additional regions.

As 1llustrated 1n FI1G. 2, a cap member 300 includes a fluid
channel or passageway 310. The tluid channel 1s 1llustrated as
including a circular cross-sectional shape; however, other
shapes can be used. The fluid channel 1s illustrated as being
formed by a portion of the top portion 302 and a bottom
channel portion 312. As can be appreciated, the fluid channel
can be formed i other ways. Fluid channel 310 1s designed to
cnable fluid to flow through the cap member as 1llustrated 1n
FIG. 1. The diameter and/or cross-sectional area of the fluid
channel 1s not-limiting. As 1s illustrated 1n FIG. 2, the fluid
channel 1s 1solated from other components of the anchoring
clip arrangement so as to minimize or prevent tluid contact of
fluid flowing through the fluid channel with other portions of
the cap member and other components within the cavity 308
of the cap member. In many regions, roof systems are used to
collect energy and to use such energy to heat/cool a building
or other type of structure and/or to generate electricity. The
fluid channel 1n the cap member can be used to collect energy
by enabling fluid to flow through the fluid channel and to be
heated by the sun and/or ambient temperatures. The heated
fluid can then be transported to an energy collection system
that 1s well known 1n the art to use the heated tluid to heat/cool
a building or other type of structure and/or to generate elec-
tricity.

The top surface of the roof panel and/or cap member can
include a coating which facilitates 1n the collection of heat by
the fluid 1n the fluid channel; however, this 1s not required. For
example, the top surface of the roof panels can include a
reflective coating to maintain a relatively cool temperature of
the roof system, and the cap member can be coated with a
material that absorbs radiation so as to facilitate in the heating
of the fluid flowing through the fluid channel; however, this 1s
not required.

Referring now to FIGS. 4-13, alternative non-limiting con-
figurations of the anchoring clip, locking crown and/or cap
member are 1llustrated. The anchoring clip arrangement 1llus-
trated 1n FIG. 4 1s similar to the anchoring arrangement 1llus-
trated 1n FIG. 2 except that the cap member 1s absent a fluid
channel and the main body 402 of the locking crown includes
a fluid channel 420. The components of the anchoring system
illustrated in FIG. 4 are numbered the same as the similar
components of the anchoring system that is illustrated in FIG.
2. The components of the anchoring system that are the same
or similar to the components of the anchoring system 1llus-
trated 1n FI1G. 2 are designed to function 1n the same or similar
manner, thus such functions will not repeated herein. In addi-
tion, the composition, structure, profile, etc. of components of
the anchoring system that are the same or similar to the




US 8,793,951 B2

23

components of the anchoring system illustrated in FIG. 2 can
be the same or similar, thus will not repeated herein. As
indicated above, the locking crown illustrated 1in FIG. 4 1s
modified to include a fluid channel or passageway 420. This
fluid passageway 1s a substitute for fluid channel 310 in the
cap member that 1s 1llustrated in FIG. 2. As illustrated in FIG.
4, the cap member 1s designed to be absent a fluid channel and
any structures used to form a fluid channel. The shape of the
top region of the main body of the locking crown 1s 1llustrated
as conforming closely to the mside surface of the cap mem-
ber; however, this 1s not required. Such configuration of the
locking crown can be used to facilitate 1n heat transier from
the cap member to the lock crown, which 1n turn transfers heat
to or from the fluid flowing through fluid channel 420.

Referring now to FIG. 5, the anchoring clip arrangement
illustrated 1n FIG. 5 1s also similar to the anchoring arrange-
ment illustrated in FIG. 2 except that the cap member 1s absent
a fluid channel. The components of the anchoring system
illustrated in FIG. 5 are numbered the same as the similar
components of the anchoring system that is 1llustrated 1n FI1G.
2. The components of the anchoring system that are the same
or similar to the components of the anchoring system 1llus-
trated in FI1G. 2 are designed to function 1n the same or similar
manner, thus such functions will not repeated herein. In addi-
tion, the composition, structure, profile, etc. of components of
the anchoring system that are the same or similar to the
components of the anchoring system illustrated in FIG. 2 can
be the same or similar, thus will not repeated herein. As
indicated above, the cap member illustrated in FIG. § 1s
modified to be absent a fluid channel or passageway 310 and
any structures used to form a fluid channel. In this arrange-
ment, the anchoring system may or may not be used to convey
fluad. It fluad 1s conveyed through the anchoring system, cav-
ity 308 of the cap member in conjunction with the locking
crown and/or side flanges can be used to form the fluid chan-
nel. Sealing and/or bonding agent 300 can be used to form a
fluid seal between the cap member and the side flanges.
Additional sealing and/or bonding agents can additionally or
alternatively be used to form a fluid seal between the cap
member and locking crown, locking crown and/or side
flanges, side flanges and upper flange portion of the anchoring
clip, and/or locking crown and upper flange portion of the
anchoring clip; however, this 1s not required.

Referring now to FIG. 6, the anchoring clip arrangement
illustrated in FIG. 6 1s also similar to the anchoring arrange-
ment 1llustrated 1 FIG. 2 except that the cap member has a
different configuration, the fluid channel 1s positioned on the
outer surface of the cap member, the profile of the side flanges
of the roof panels 1s modified, the length of the legs on the
locking crown are modified, and the shape of the top flange
portion of the anchoring clip 1s modified. The components of
the anchoring system illustrated 1n FIG. 6 are numbered the
same as the similar components of the anchoring system that
1s illustrated 1n FIG. 2. The components of the anchoring
system that are the same or similar to the components of the
anchoring system 1illustrated 1n FIG. 2 are designed to func-
tion 1n the same or similar manner, thus such functions waill
not be repeated herein. In addition, the composition, struc-
ture, profile, etc. of components of the anchoring system that
are the same or similar to the components of the anchoring
system 1llustrated in FIG. 2 can be the same or similar, thus
will not be repeated herein. As indicated above, the cap mem-
ber illustrated 1n FIG. 6 1s modified to include a fluid channel
or passageway 310 on the upper surface of the top portion of
the cap member. The fluid channel 1s formed by an upper
channel portion 314 that 1s connected to the top portion 302 of
the cap member. The upper channel portion 1s illustrated as
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being integrally formed on the top portion; however, 1t can be
appreciated that the upper channel portion 1s a separate com-
ponent that can be connected by some arrangement (e.g.,
weld, solder, melted seam, clamp, screw, bolt, adhesive, etc.)
to the top portion of the cap member. The fluid channel can
have the same or similar function as the tluid channel of the
cap member 1llustrated 1n F1G. 2. The shape of the top portion
of the cap member 1s also modified to conform with the shape
of the outer surface of the locking crown 400. As can be
appreciated, the top portion of the cal member can be shaped
similarly to the shapeillustrated in FIG. 2; however, this 1s not
required As such, the size of cavity 308 1s sigmificantly
reduced or eliminated. The legs 304, 306 of the cap member
are also modified to be shorter and to rest under the bottom of
the top flange portion. The bottom of the top tlange portion
230 1ncludes two recesses 246, 248. The upper portion of the
side flanges 1ncludes a profile that closely matches the outer
profile of the upper flange portion of the anchoring clip. The
ends of the side flanges of the roof panels also over-lap;
however, this 1s not required. All or a portion of the side
flanges can be preformed to match or closely match the profile
of the side flange illustrated in FIG. 6; however, this 1s not
required. The ends 320, 322 of the legs of the cap member are
positioned under the recesses of the top tlange portion so as to
facilitate 1n securing the cap member to the anchoring clip.
The ends of the legs of the cap member are 1llustrated as being
folded over; however, this 1s not required. The legs of the
locking crown are extended to provide additional clamping of
the side flange of the roof panels to the anchoring clip; how-
ever, the modification of the legs of the locking crown 1s not
required. A sealing and/or bonding agent 1s absent from the
anchoring clip system illustrated in FIG. 6; however, 1t can be
appreciated that a sealing and/or bonding agent can be used.
As can be appreciated, the configuration of the locking crown
illustrated 1n FIG. 6 may alternatively be the same as the
configuration of the locking crown illustrated 1n FIG. 2 or
vice-versa. As also can be appreciated, the configuration of
the legs of the cap member 1llustrated 1n FIG. 6 may alterna-
tively be the same as the legs of the cap member 1llustrated in
FIG. 2 or vice-versa.

Retferring now to FIG. 7, the anchoring clip arrangement
illustrated 1n FIG. 7 1s also similar to the anchoring arrange-
ment 1llustrated in FIGS. 2 and 6. The anchoring clip arrange-
ment 1llustrated 1n FIG. 7 1s the same as 1llustrated 1n FIG. 6
except that the cap member has a diflerent configuration, the
profile of the side flanges of the roof panels 1s modified, the
length of the legs on the locking crown are modified, and the
shape of the top flange portion of the anchoring clip 1s modi-
fied as compared to the components of the anchoring system
illustrated 1n FI1G. 2. The cap member illustrated in FIG. 7 1s
also modified such that a fluid tube or conduit 600 can be
connected to the cap member. The components of the anchor-
ing system 1llustrated in FI1G. 7 are numbered the same as the
similar components of the anchoring system that 1s illustrated
in FIGS. 2 and 6. The components of the anchoring system
that are the same or similar to the components of the anchor-
ing system illustrated in FIGS. 2 and 6 are designed to func-
tion 1n the same or similar manner, thus such functions waill
not be repeated herein. In addition, the composition, struc-
ture, profile, etc. of components of the anchoring system that
are the same or similar to the components of the anchoring
system 1llustrated 1n FIGS. 2 and 6 can be the same or similar,
thus will not be repeated herein. As indicated above, the cap
member illustrated 1n FIG. 7 1s modified to include a modified
top portion 302 that includes an upper channel portion 314.
The upper channel portion 1s connected at both ends to top
portion 302. The tube cavity 316 formed by the upper channel
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portion opens into cavity 308. Such an arrangement enables a
fluid tube or fluid conduit to be secured 1nto the tube cavity.
The opening of the tube cavity into cavity 308 1s 1llustrated as
being smaller than the maximum width of the tube cavity;
however, this 1s notrequired. Such a tube cavity configuration
allows for a fluid tube (e.g., plastic tube, rubber tube, etc.) to
be inserted into the tube cavity and then be retained 1n the tube
cavity. As can be appreciated, other or alternative arrange-
ments can be used to secure a fluid tube or tluid conduit 1n the
tube cavity (e.g., adhesive, clamp, solder, weld, bracket, etc.).
The upper channel portion 1s 1llustrated as being integrally
tormed on the top portion; however, it can be appreciated that
the upper channel portion 1s a separate component that can be
connected by some arrangement (e.g., weld, solder, melted
seam, clamp, screw, bolt, adhesive, etc.) to the top portion of
the cap member. The fluid tube or fluid conduit that 1s secured
into the tube cavity can have the same or similar function as
the fluid channel of the cap member illustrated in FIG. 2.

Referring now to FIG. 8, the anchoring clip arrangement
illustrated in FIG. 8 1s also similar to the anchoring arrange-
ment 1llustrated 1n FIGS. 2 and 6. The anchoring clip arrange-
ment 1llustrated 1n FIG. 8 1s the same as 1llustrated 1n FIG. 6
except that the cap member has a different configuration, the
profile of the side flanges of the roof panels 1s modified, the
length of the legs on the locking crown are modified, and the
shape of the top tlange portion of the anchoring clip 1s modi-
fied as compared to the components of the anchoring system
illustrated 1n FIG. 2. The cap member 1llustrated 1n FIG. 8 1s
also modified so as to eliminate a fluid channel in the cap
member. The components of the anchoring system illustrated
in FI1G. 8 are numbered the same as the similar components of
the anchoring system that 1s illustrated 1in FIGS. 2 and 6. The
components of the anchoring system that are the same or
similar to the components of the anchoring system 1llustrated
in FIGS. 2 and 6 are designed to function in the same or
similar manner, thus such functions will not repeated herein.
In addition, the composition, structure, profile, etc. of com-
ponents of the anchoring system that are the same or similar
to the components of the anchoring system 1illustrated in
FIGS. 2 and 6 can be the same or similar, thus will not
repeated herein. As indicated above, the cap member 1llus-
trated 1n FIG. 8 1s modified so as to not include a fluid channel.
Fluid could be directed through cavity 236 of the top flange
portion of the anchoring clip; however, this 1s an optional
configuration. IT fluid was to travel in cavity 236, a sealing
and/or bonding agent, not shown, would generally be used to
form a flmd seal between the lock crown and the side flanges,
and/or the anchoring clip and the side tlanges; however, this 1s
not required.

Referring now to FIG. 9, the anchoring clip arrangement
illustrated in FIG. 9 15 also similar to the anchoring arrange-
ment 1llustrated 1 FIGS. 2, 6 and 7. The anchoring clip
arrangement illustrated in FIG. 9 1s the same as illustrated 1n
FIG. 6 except that the cap member has a different configura-
tion, the profile of the side flanges of the roof panels 1s
modified, the length of the legs on the locking crown are
modified, and the shape of the top flange portion of the
anchoring clip 1s modified as compared to the components of
the anchoring system illustrated 1n FIG. 2. The cap member
illustrated 1n FIG. 9 1s also modified such that a fluid tube or
conduit can be connected to the top of the cap member. The
components of the anchoring system illustrated 1n FI1G. 9 are
numbered the same as the similar components of the anchor-
ing system that 1s illustrated 1n FIGS. 2, 6 and 7. The compo-
nents of the anchoring system that are the same or similar to
the components of the anchoring system illustrated in FIGS.
2, 6 and 7 are designed to function in the same or similar
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manner, thus such functions will not repeated herein. In addi-
tion, the composition, structure, profile, etc. of components of
the anchoring system that are the same or similar to the
components of the anchoring system 1illustrated in FIGS. 2, 6
and 7 can be the same or similar, thus will not be repeated
herein. As indicated above, the cap member illustrated in FIG.
9 1s modified to include a modified top portion 302 that
includes two arm clips 318, 320. The two arm clips are con-
nected to top portion 302 and extend upwardly from the top
portion. Positioned between the two arm clips 1s a tube cavity
322. Such an arrangement enables a fluid tube or fluid conduait
to be secured into the tube cavity. The tube cavity can be
configured to allow a fluid tube (e.g., plastic tube, rubber tube,
etc.) to be mserted 1nto the tube cavity and then be retained 1n
the tube cavity. As can be appreciated, other or alternative
arrangements can be used to secure a fluid tube or fluid
conduit in the tube cavity (e.g., adhesive, clamp, solder, weld,
bracket, etc.). The two arm clips are 1llustrated as being inte-
grally formed on the top portion; however, 1t can be appreci-
ated that the two arm clips can be separate components that
are connected by some arrangement (e.g., weld, solder,
melted seam, clamp, screw, bolt, adhesive, etc.) to the top
portion of the cap member. The fluid tube or fluid conduit that
1s secured 1nto the tube cavity can have the same or similar
function as the fluid channel of the cap member illustrated 1n
FIG. 2. This arrangement allows the fluid tube or fluid conduait
600 to be inserted 1n the tube cavity after the anchoring clip
arrangement has been fully assembled.

Referring now to FIGS. 9 and 10, the anchoring clip
arrangement 1s a modification of the previously described
anchoring clip arrangement illustrated 1in FIGS. 2 and 4-8 1n
that the locking crown 1s not used. In addition, the anchoring
clip 200 1s a two piece arrangement wherein the top flange
portion 1s connectable to the vertical wall member. Due to the
absence of the locking crown, the profile of the anchoring
clip, side flanges of the roof panel and cap member are also
different from such components illustrated 1n FIG. 2. The
components of the anchoring system illustrated 1n FIGS. 10
and 11 are numbered the same as the similar components of
the anchoring system that 1s illustrated 1n FIG. 2. The com-
ponents of the anchoring system that are the same or similar
to the components of the anchoring system 1llustrated in FIG.
2 are designed to function 1n the same or similar manner, thus
such functions will not be repeated herein. In addition, the
composition, structure, profile, etc. of components of the
anchoring system that are the same or similar to the compo-
nents of the anchoring system illustrated 1n FIG. 2 can be the
same or similar, thus will not be repeated herein. As indicated
above, the anchoring clip 200 1llustrated in FIGS. 10 and 11 1s
modified to be a multi-piece unit. The top flange portion 230
1s a separate piece that 1s connectable to the top of the vertical
wall member 220. The top flange portion can be connected to
the vertical wall member by many different arrangement. In
one non-limiting arrangement that 1s illustrated in FIGS. 10
and 11, the top of the vertical wall member includes a rib
and/or slot arrangement 262. The bottom of the top flange
portion includes a connection cavity 260 that includes a rib
and/or slot arrangement that 1s designed to connect to rib
and/or slot arrangement 262. In one non-limiting configura-
tion, the top flange portion i1s designed to slip horizontally
onto the top of the vertical wall member. In such an arrange-
ment, the base tlange of the anchoring clip can be first con-
nected to the roof substrate R and then the top flange portion
can be subsequently connected to the top of the vertical wall
member; however, this 1s not required.

The top tlange portion 230 1includes two flanges 232, 234.
The other surface of the flanges 1s not sloped as the flanges




US 8,793,951 B2

27

illustrated 1n FIG. 2; however, 1t can be appreciated that the
flanges 1illustrated 1n FIGS. 10 and 11 can be sloped. As
illustrated 1n FIGS. 10 and 11, the outside surface and inside
surface of the flanges are generally parallel to one another;
however, this 1s not required. The size of cavity 236 1s gener-
ally smaller than the similar cavity illustrated 1n FIG. 2;
however, this 1s not required. The profile of the side flanges of
the rool panels 1s modified so as to exactly or closely match
the outer profile of the anchoring clip. The profile of the side
flanges can be partially or fully preformed prior to be con-
nected to the anchoring clip; however, this 1s not required.

The cap member 300 1includes two side legs 304, 306 that
include modified ends 330, 332. The modified ends curve
outwardly. These modified ends are designed to facilitate 1n
connecting the cap member to the anchoring clip and/or
removing the cap member from the another clip.

A sealing and/or bonding agent 700 1s positioned between
the cap member and side flanges of the roof panels so as to
form a seal and/or bond between such components. The seal-
ing and/or bonding agent 500 can also or alternatively be used
to form a fluid seal between the cap member and the side
flanges. As can be appreciated, the sealing and/or bonding
agent, when used, can be used 1n other or alternative location
in the anchoring clip system.

Referring now to FIG. 12, the anchoring clip arrangement
illustrated 1n FIG. 12 1s also similar to the anchoring arrange-
ment 1llustrated 1n FIGS. 2, 6 and 8. The anchoring clip
arrangement illustrated 1n FI1G. 12 1s the same as illustrated 1in
FIG. 8 except that the locking crown has a differently config-
ured intermediate extender, the ends of the side flanges of the
roof panels are configured differently, the shelf flanges on the
anchoring clip are configured differently, and the base flange
of the anchoring clip 1s secured to the roof substrate differ-
ently. The components of the anchoring system illustrated 1n
FIG. 12 are numbered the same as the similar components of
the anchoring system that 1s illustrated 1n FIGS. 2, 6 and 8.
The components of the anchoring system that are the same or
similar to the components of the anchoring system 1llustrated
in FIGS. 2, 6 and 8 are designed to function 1in the same or
similar manner, thus such functions will not repeated herein.
In addition, the composition, structure, profile, etc. of com-
ponents of the anchoring system that are the same or similar
to the components of the anchoring system illustrated in
FIGS. 2, 6 and 8 can be the same or similar, thus will not
repeated herein. As idicated above, the cap member 1llus-
trated 1n FIG. 12 1s modified so as to not include a tluid
channel. Fluid could be directed through cavity 236 of the top
flange portion of the anchoring clip; however, this 1s an
optional configuration. If fluid was to travel in cavity 236, a
sealing and/or bonding agent, not shown, would generally be
used to form a tluid seal between the lock crown and the side
flanges, and/or the anchoring clip and the side tlanges; how-
ever, this 1s not required. The intermediate extender 408 of the
locking crown has a different profile than the intermediate
extender illustrated 1n FIGS. 2, 6 and 8. The leg 412 and end
410 of the intermediate extender 1s illustrated as having a
generally constant width; however, this 1s not required. A
portion of the outer surface of leg 412 includes one or more
teeth 413. The one or more teeth can be used to frictionally
engage one or both ends 126, 136 of the side panels of the two
rooi panels so as to ihibit or prevent removal of the locking
crown after 1s as been inserted on the anchoring clip; however,
this 1s not required. The shapes of the ends of the side flanges
are shown to be not as bend as 1n FIGS. 2, 6 and 8. The amount
of bending, 11 any, of the ends of the side flanges 1s non-
limiting. The ends of the legs of the locking crown are 1llus-
trated as being slightly bend inwardly. This optional bending,
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of the leg ends can be used to facilitate 1s maintaining the
locking crown on the side flanges; however, this 1s not
required. The base flange 210 of the anchoring clip 1s illus-
trated as being modified so as to include shelf tlange 254. A
flange leg 255 1s connected between the base flange and the
shelf flange. Shelf tlange 252 1s 1llustrated as being connected
to vertical wall member 220; however, 1t can be appreciated
that shelf flange 252 can be connected to a base flange 1n a
similar manner as shelf tlange 254. The vertical height of the
two shell flanges and the top tlanges from the bottom of the
anchoring clip are 1llustrated as being substantially the same;
however, this 1s not required. A single bolt 212 1s illustrated as
securing the base tlange to the roof substrate; however, 1t can
be appreciated, that more than one bolt can be used.
Referring now to FIG. 13, the anchoring clip arrangement
illustrated in FIG. 13 1s also similar to the anchoring arrange-
ment 1llustrated 1 FIGS. 2, 6 and 7. The anchoring clip
arrangement 1llustrated 1n FI1G. 13 1s the same as 1llustrated 1n
FIG. 6 except that the intermediate portion of the locking
crown has a different configuration. The cap member 1llus-
trated 1n FIG. 13 1s modified such that a fluid tube or conduit
600 can be connected to the cap member. The components of

the anchoring system illustrated 1in FIG. 13 are numbered the
same as the similar components of the anchoring system that
1s illustrated 1n FIGS. 2, 6 and 7. The components of the
anchoring system that are the same or similar to the compo-
nents of the anchoring system illustrated 1n FIGS. 2, 6 and 7
are designed to function 1n the same or similar manner, thus
such functions will not be repeated herein. In addition, the
composition, structure, profile, etc. of components of the
anchoring system that are the same or similar to the compo-
nents of the anchoring system illustrated in FIGS. 2, 6 and 7
can be the same or similar, thus will not be repeated herein. As
indicated above, the cap member illustrated in FIG. 13 1s
modified to include a modified top portion 302 that includes
an upper channel portion 314. The upper channel portion 1s
connected at both ends to top portion 302. The tube cavity 316
tormed by the upper channel portion opens 1nto cavity 308.
Such an arrangement enables a fluid tube or fluid conduit to be
secured 1nto the tube cavity. The opening of the tube cavity
into cavity 308 1s illustrated as being smaller than the maxi-
mum width of the tube cavity; however, this 1s not required.
Such a tube cavity configuration allows for a fluid tube (e.g.,
plastic tube, rubber tube, etc.) to be mserted into the tube
cavity and then be retained in the tube cavity. As can be
appreciated, other or alternative arrangements can be used to
secure a fluid tube or fluid conduit 1n the tube cavity (e.g.,
adhesive, clamp, solder, weld, bracket, etc.). The upper chan-
nel portion 1s illustrated as being integrally formed on the top
portion; however, it can be appreciated that the upper channel
portion 1s a separate component that can be connected by
some arrangement (e.g., weld, solder, melted seam, clamp,
screw, bolt, adhesive, etc.) to the top portion of the cap mem-
ber. The fluid tube or tluid conduit that 1s secured into the tube
cavity can have the same or similar function as the fluid
channel of the cap member illustrated 1n FIGS. 2 and 7. The
intermediate extender 408 of the locking crown has a different
profile than the intermediate extender 1llustrated 1n F1GS. 2, 6
and 7. The leg 412 and end 410 of the intermediate extender
1s 1llustrated as having a generally constant width; however,
this 1s not required. A portion of the outer surface of leg 412
includes one or more teeth 413. The one or more teeth can be
used to Irictionally engage one or both ends 126, 136 of the
side panels of the two roof panels so as to inhibit or prevent
removal of the locking crown after 1s as been 1nserted on the
anchoring clip; however, this 1s notrequired. A single bolt 212
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1s 1llustrated as securing the base flange to the roof substrate;
however, 1t can be appreciated, that more than one bolt can be
used.

Referring now to FIGS. 3A-3H, a non-limiting method for
securing a paneled roof system using the anchoring clip sys-
tem 1llustrated 1n FIG. 2 1s illustrated. It will be appreciated
that the method disclosed 1n FIGS. 3A-3H can also be par-

tially or fully used for the anchoring clip systems illustrated in
FIGS. 4-11. Referring now to FIG. 3A, a roof panel 120 1s
provided and positioned on a roof substrate R. The roof panel
includes a side flange 122 that has a preformed profile that
closely matches the outer side profile of an anchoring clip
200.

FIG. 3B illustrates anchoring clip 200 being positioned on
the roof substrate R. The roof panel 120 1s positioned adjacent
to the anchoring clip such that the side flange 122 closely
tollows the side profile of the anchoring clip. FIG. 3C 1llus-
trates the anchoring clip being secure to the roof substrate by
two bolts 212. FIG. 3D 1llustrates that a second roof panel 130
1s positioned closely adjacent to the other side of the anchor-
ing clip. Similar to roof panel 120, roof panel 130 1s a
reformed panel that has a side flange 132 having a similar
profile to the outer surface of the anchoring clip. The ends
126, 136 of the side flanges 122,132 are curved downward
toward cavity 236 of the top tlange portion 230 of the anchor-
ng, chp The lower portion of side flanges 122, 132 liein plane
that 1s generally parallel to the vertical wall member 220 of
the anchoring clip. A portion of the lower surface of bottom
portion 127, 137 of roof panels 120, 130 rests on or 1s posi-
tioned slightly above shelf flanges 252, 254 of the anchoring
clip.

Referring now to FIGS. 3E and 3F, lock crown 400 1s
inserted onto the anchoring clip. The use of the locking crown
1s optional. The itermediate extender 408 i1s inserted into
cavity 234 of the top flange portion 230 of the anchoring clip.
As the intermediate extender 408 1s 1inserted into cavity 234,
the sides of end 410 of the intermediate extender 408 engage
and partially detlect or bend ends 126, 136 of the side flanges
as end 410 enters into cavity 234. As 1llustrated in FIG. 3F,
end 410 1s inserted pastends 126, 136 of the side flanges of the
rool panels such that the two ends are positioned 1n notch
cavity 411 of the locking crown, thus inhibiting or preventing
the locking crown to be fully removed from the anchoring
clip.

Referring now to FIGS. 3G and 3H, cap member 300 1s
inserted onto the anchoring clip to complete the anchoring
clip system of the present invention. A sealant 500 1s 1llus-
trated as being pre-applied to the inner surface of legs 304,
306 of the cap member. The legs of the cap member are
slipped over the locking crown and upper region of the side
flanges ol the rool panels as 1llustrated in F1G. 3H. Thereafter,
the legs are pressed and/or crimped together so that the lower
portion of the legs of the cap member are positioned closely
adjacent to the side flanges of the roof panels as illustrated 1n
FIG. 2. Sealant 500 can be used to facilitate in the securing of
the cap member to the side flanges; however, this 1s not
required.

Once the roof system 1s installed, fluid channel 310 1n the
cap member can be incorporated into a heating/cooling sys-
tem and/or energy generation system.

The anchoring clip system of the present invention has
several advantages over prior art anchoring clip systems. One
non-limiting advantage 1s that by utilizing an anchoring clip
formed of one or more sections, such that the top flange
portion can be connected to the vertical wall member of the
anchoring clip (e.g., top flange portion can slide into and
interlock with the vertical wall member as 1llustrated 1n FIGS.
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10 and 11), the design of a roof system for wind uplift resis-
tance may be optimized beyond the means currently avail-
able. One limitation of prior art anchoring clips 1s 1llustrated
in the *045 patent 1s that the improved wind uplift resistance
1s achueved by creating a continuous anchoring clip over the
tull cross section when continuous anchoring of only a por-
tion of the cross section may be necessary. This limitation of
the prior art anchoring clips can render the use of such anchor-
ing clip non-cost effective. Currently, individual and discreet
anchoring clips must be placed at locations at which there 1s
a supporting deck or sub frame (for imnstance every 60 inches
on center). When such roofing sub-framing members are not
provided 1n a pattern as required for the roofing system (for
instance the roofing panel may require attachments every 43
inches on center), a continuous extruded full cross-section
member may be provided by the anchoring clip illustrated in
the *045 patent. The anchoring clip system of the present
invention that utilizes a two piece anchoring clip allows for a
partial cross-section of the anchoring clip (the base flange and
wall member of the anchoring clip) to be utilized 1n a con-
tinuous fashion to span the roof sub-framing supports, while
the top tlange portion of the anchoring clip can be utilized in
discreet segmented lengths (e.g., located every 43 inches on
center immediately above the continuous base portion, etc.).
Such an anchoring clip allows for a more economical means
of providing an 1deal and project-specific wind upliit resis-
tance.

The configuration of the prior art anchoring clip of the *045
patent requires that the anchoring clip be used as a continuous
anchoring clip of a full cross sectional area as a means to
provide improved wind uplift resistance as compared to dis-
creet imndividual and segmented anchor clips. The two piece
anchoring clip of the present invention (e.g., top flange por-
tion connectable to the vertical wall member as 1llustrated in
FIGS. 10 and 11) allows for a continuous top flange portion to
continuously engage the roofing panel flanges, while only
discreet segmented lengths of the wall member and base
flange of the anchoring clip can be used to provide a suitable
attachment to the roof sub-framing or decking elements. Such
an advantage conserves material cost thereby making the
anchoring clip of the present invention more economical to
use.

The two piece anchoring clip of the present invention (e.g.,
top flange portion connectable to the vertical wall member as
illustrated in F1IGS. 10 and 11) may be utilized to construct the
roof panel system in a sequence that 1s not currently possible,
which can further improve the wind uplift resistance of the
rool panel system. Currently, roof panels are installed 1 a
sequence limited to: 1) placing a first roof panel with side
flange on the roof, 2) installing the anchoring clip to the roof
substrate, 3) engaging the anchoring clip with the side flange
of the firstroof panel, 4) install second panel with a side tlange
on the roof, 35) engaging the anchoring clip with the side
flange of the second roof panel, and 6) placing the batten clip
over the two flange portions to secure the roof panels to the
anchoring clip. The two piece anchoring clip of the present
invention allows for a new installation sequence which will
make possible a new and improved means for engaging the
flanges ofthe two adjacent rool panels to the anchoring clip of
the present invention. The new method 1s as follows: 1) plac-
ing the first panel on the roof, 2) installing the base portion of
the anchoring clip to the roof substrate such that the side
flange of the first panel engages or 1s positioned closely adja-
cent to the wall member of the anchoring clip, 3) installing the
second panel with 1ts side flange engaging or positioned
closely adjacent to the wall member of the anchoring clip, 4)
install the top flange portion of the anchoring clip or the top
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portion of the wall member by sliding the top flange portion
onto the top portion of the wall member so that the top flange
portion engages the groove 1n the side flanges of the two roof
panels, and 5) placing the batten clip over the two flange
portions to secure the roof panels to the anchoring clip of the
present invention.

The anchoring clip system of the present invention has an
additional or alternative advantage to increase the wind uplift
resistance of the roof panel system by the use of a locking,
crown. The locking crown can be use with the single or
multi-piece anchoring clip configuration to increase the wind
uplift resistance of the roof panel system. The use of the
locking crown can also include the strength and/or rigidity of
the roof panel system.

The anchoring clip system of the present invention has an
additional or alternative advantage 1n that 1t can be used to
facilitate 1n the mtegration of an active solar thermal energy
collection system on a roof system. The anchoring clip sys-
tem can be used to allow fluid to controllably flow through the
anchoring clip system so as to collect energy for use 1n an
active solar thermal energy collection system. One or more of
the components of the anchoring clip system can be formed
from traditional means (e.g, a sheet metal cold formed shape
of uniform thickness, etc.), or a specialized extruded shape, or
a combination of both. One or more of the components of the
anchoring clip system can have a “closed” cross section—that
1s a cross section that cannot be formed from bending a sheet
of uniform thickness metal. Such components (e.g., cap
member, locking crown, etc.) can include an internal chamber
along the full length of the component. The internal chamber
in one or more of the components can be configured to share
a portion of metal that 1s exposed to the exterior environment,
thus would be contiguous with the remainder of the compo-
nent; however, this 1s not required. By passing a fluid through
the anchoring clip system, the heat energy of the sun can be
conducted through the wall of the anchoring clip system and
be absorbed by/transierred into the fluid flowing through the
anchoring clip system. The heated fluid can be circulated
back to a collector pipe and pumped through a traditional heat
exchanger which can be used to heat potable water used by
the occupants of the building and/or be used for some other or
additional reason (e.g., heat pump to heat or cool a home,
heating a pool, etc.). This method of solar thermal energy
collection 1s novel and advantageous because 1t 1s aestheti-
cally unobtrusive to the building exterior—the “collector
plates” and “fluid tubes™ of traditional solar thermal energy
collection systems function identical to the fluid controllably
flowing through the anchoring clip system; however, the
anchoring clip system ol the present invention causes or mini-
mizes the visible variation to the appearance of the standing,
seam rool whereas the “collector plates™ and “fluid tubes™ of
traditional solar thermal energy collection systems impair the
look of a roof system. The integrated solar thermal energy
collector created by the anchoring clip system of the present
invention has an additional advantage 1n that the anchoring
clip system adds very little extra weight to the roof surface as
compared to “collector plates™ and “fluid tubes” of traditional
solar thermal energy collection systems. The integrated solar
thermal energy collector created by the anchoring clip system
mimmizes or does not alter the building’s seismic response
frequency, nor requires any structural upgrades, as compared
to other stand alone rooftop mounted dedicated solar thermal
collector panels.

The anchoring clip system of the present invention can
additionally or alternatively have the advantage of including
the use of active selective coatings on the roof system. Coat-
ings currently used for roof systems are designed as “cool
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colors”—the pigments are specifically selected and formu-
lated to retlect up to 80% of all solar heat gain back into the
atmosphere. This 1s generally beneficial as it greatly reduces
the energy requirements for the building. Universal use of
cool color roof coatings are a detriment to the efliciency of
active solar thermal collector systems since the solar thermal
collection devices are most effective when absorbing the
maximum heat from the sun. The “active selective” coating
system of the present invention can be designed to use “cool
color” pigments on the exposed roof panel elements to reflect
a significant amount of heat gain away from the main roof
surface area while using “warm color” pigments on the
anchoring clip system so the anchoring clip system would
absorb a majority of the heat energy directed onto the anchor-
ing clip system. For example, the “warm color” pigments on
the anchoring clip system can be designed to readily absorb
certain types of radiation (e.g., IR radiation, etc.); however,
this 1s not required. Because pigments selectively reflect or
absorb light from primarily the non-visible inira-red spec-
trum, the “warm color” pigments that are used on the anchor-
ing clip system can be selected so that there 1s no noticeable
difference 1n the visible color of the anchoring clip system
and the roof panels. For example, the roof panels can have a
white pigment that reflects a large portion of the radiation so
as to form a “cool roof” and the anchoring clip system can
include a white pigment that absorbs certain types of radia-
tion so that the fluid passing through the anchoring clip sys-
tem 1s heated by the absorbed radiation. However, since the
pigments of the roof panels and the anchoring clip system are
both white, the color of the roof panels and the anchoring clip
system to the human eye would be the same or very similar,
thus, preserving the aesthetics of the roof system.

It will thus be seen that the objects set forth above, among,
those made apparent from the preceding description, are effi-
ciently attained, and since certain changes may be made in the
constructions set forth without departing from the spirit and
scope of the invention, 1t 1s intended that all matter contained
in the above description and shown in the accompanying
drawings shall be iterpreted as illustrative and not in a lim-
iting sense. The mvention has been described with reference
to preferred and alternate embodiments. Modifications and
alterations will become apparent to those skilled 1n the art
upon reading and understanding the detailed discussion of the
invention provided herein. This invention 1s intended to
include all such modifications and alterations insofar as they
come within the scope of the present invention. It 1s also to be
understood that the following claims are intended to cover all
of the generic and specific features of the mmvention herein
described and all statements of the scope of the invention,
which, as a matter of language, might be said to fall therebe-
tween.

We claim:

1. A system for connecting roof or siding panels to a sub-
structure comprising;:

a) first and second panels, each of said panels having a

channel section and a pair of opposed side tlanges; and,

b) an anchoring clip system including an anchoring clip

and a side flange securing arrangement; said anchoring
clip having a base flange, a vertical wall member and a
top flange portion; said base flange adapted to be con-
nected to the substructure; said vertical wall member
connected between said base flange and said top flange
portion; said top tlange portion including two flanges
spaced from one another; said side flange securing
arrangement designed to secure said side flanges of said
first and second panels to said top tlange portion of said
anchoring clip, said side flange securing arrangement
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including a locking crown and a cap member, said lock-
ing crown including a main body and two side legs
extending downwardly from said main body, said lock-
ing crown designed to sandwich a portion of said side
flanges of said first and second panels between said two
side legs and said outer surface of said top tlange portion
of said anchoring clip when said locking crown 1s posi-
tioned about at least a portion of said anchoring clip, said
cap member including a top portion and two side legs
extending downwardly from said top portion, said cap
member designed to be positioned about at least a por-
tion of said locking crown and about at least a portion of
said side flanges of said first and second panels when
said cap member 1s positioned about at least a portion of
said anchoring clip so as to facilitate in maintaining said
locking crown and side flanges 1n position relative to

said anchoring clip.
2. The system as defined 1n claim 1, wherein said locking
crown 1ncludes an intermediate extender positioned between
said two side legs and extending downwardly from said main
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body; said intermediate extender designed to be at least par-
tially inserted between a cavity formed between said two
flanges of said top flange portion when said locking crown 1s
positioned about at least a portion of said anchoring clip.

3. The system as defined in claim 1, wherein said anchoring,
clip includes 1) multiple component pieces, 1) at least one
shelf flange positioned between said base tlange and said top
flange portion, or combinations thereof.

4. The system as defined 1n claim 2, wherein said anchoring,
clip includes 1) multiple component pieces, 1) at least one
shelf flange positioned between said base tlange and said top
flange portion, or combinations thereof.

5. The system as defined in claim 2, wherein said interme-
diate extender including locking structures to inhibit or pre-
vent said intermediate extender from being withdrawn from
said cavity formed between said two flanges of said top flange
portion after said intermediate extender 1s inserted 1nto said
cavity.
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